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I’Hocui-ss  OP  TUP  PREnnrs  vetat,  industry  in 

THE  EXITED  STATES  SINCE  I8SO. 

By  S.  F.  Kmmoxs. 

A review  of  the  conditions  j^ovoniinff  the  production  of  "old  and 
silver  in  tlie  ( iiited  Stalt*s  durin^tj  tln^  ])iist  d(‘cade  is  more  di(li<*ult  to 
make,  and,  at  the  lavst,  nec(‘ssaril  ynior(*  incom]detethan  tliat  of  any  other 
of  oui*  miniii"  i>roducrs,  lor  tlie  rtmson  iliai  the  rnited  States  (JeoIo"i- 
eal  Survey  was  not  allowed  hy  ('oii^ress  to  include  these  metals  in  its 
annual  inxesti^atinn  ot  the  miiuM'al  rcsoni*c<\s  of  our  country.  The 
Jhii  cau  of  tlu‘ .M  iiit,  wliit-li  funiislios  tin*  most  reliable  data  as  to  the 
aji-.si'i-e.uate  prodnefioii  ol‘llies(*  metals,  is  m t so  oi-i;aiii/ed  as  to  be  able 
to  s(‘i: rebate  these  |)vo<luets  by  miiiiii^ir  districts,  or  even  by  States,  in  a 
complete  and  accurate  inaiiiier,  nor  to  fiirnisli  such  teehnieal  <lata  as 
are  necessary  f«»r  an  intellic'enl  study  of  the  underlying-  causes  which 
have  .uovei  ned  the  vai  iations  in  the  product  of  these  metals. 

Tin*  lepoi'fs  of  the  1'enth  and  EIe\  enth  ( ensns(*s  show  more  or  less 
completely  the  conditions  of  the  miniiiiL:  industry  of  these  metals  for  t he 
respective  years  of  w hich  they  treat,  but  do  not  include,  the  interme- 
diate j>eriod.  in»r  has  the  latter  ('ensns  attempt(*d  to  continue  the 
<j-eolfij.;ical  sketches  of  the  most  important  mining  districts  which  was 
inanjiiirated  by  the  loi-mer. 

While,  therefore,  it  is  manifestly  impossible  with  the  available  data 
to  jjive  moi'e  than  tin*  most  .general  outlines  of  the  pro<;ress  of  these 
industries,  the  (piestion  as  to  tin*  relative  future  ont])at  of  ^'old  and 
silver  is  one  of  such  |>aramonnt  importance  at  the  ])resent  time  that  it 
seems  advisable  to  make  an  attempt  to  trace  the  causes  of  their  vai'i- 
ation  in  the  past  decade  as  well  as  the  imperfe<-tion  of  the  data  will 
admit. 

Gold  is  the  only  ini])o!-tant  metal  that  is  found  in  .ureat  measure  in 
the  native  or  metallic  state,  and  comparatively  free  from  other  metallic 
combinations.  Silvei-.  on  the  other  hand,  is  almost  universally  found  in 
nature  more  or  less  intimately  combined  with  baser  metals  from  which 
it  must  be  setiarated  by  a relatively  expensi\  e process  in  order  to  be 
reduced  to  the  metallic  state.  Gold,  asain.  is  largely  produced  from 
placer  deposits — detrital  gravels  and  sands  resulting  fmin  the  disin- 
tegration of  gohl-bearing  rocks  and  veins — in  w hicli  atnntspheric  agents 
have  coneentratcd  and  prc])ared  it  for  maifs  use,  so  that  it  can  l>e 

extracted  by  simple  t)rocesses  requiring  but  little  technical  skill  or 
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scientilic  training.  The  reduction  of  silver  from  its  oi-es,  on  the  other 
hand,  requires  in  most  cases  not  only  the  highest  degree  ot  technical 
and  scientitic,  knowledge  and  experience,  but  to  reinier  available  any 
but  exceptionally  rich  ores  involvT*s  the  expenditure  ot  large  capital  in 
smelting  plants,  centrally  situated  and  with  easy  and  cheap  railroa<l 
transportation  to  and  from  mining  districts  and  coal  tields. 

The  history  of  the  development  of  unexi>lored  regions  rich  in  the 
])recious  metals  follows  with  com])aiative  regularity  certain  general 
lines.  Gold  is  tirst  discovered  in  the  sands  of  the  streams,  and  if  these 
lead  to  rich  and  readily  accessible  jtlacer  deposits,  a “boom”  sets  in  and 
results  in  a very  rajtid  increase  in  gold  production,  Irom  the  tact  that 
large  numbers,  not  necessarily  ex]iert  miners,  can  work  at  them,  and 
no  great  preliminary  ex])enditure  of  capital  is  required.  ith  the 
rapid  exhaustion  of  the  richer  ami  more  easily  w'orked  placers,  many 
abandon  mining  altogether;  others  search  for  new*  tields  and  lor 
the  veins  from  wliich  the  gold  has  been  derived,  and  deej)  mining  grad- 
ually replaces  ]dacer  mining.  This,  lujwever,  is  of  relatively  slow* 
development,  reciuires  outside  capital,  and  is  more  dependent  on  trans- 
l)ortation  facilities.  I*roduction  for  a time  falls  otf,  and  increases  again 
w*ith  the  discovery  of  rich  mines  and  consequent  attraction  of  outside 
capital,  which  itself  increases  transportation  facilities.  This  increase  in 
production  is  slower  than  that  due  to  the  discovery  of  virgin  i»lacers 
of  unusual  richness.  The  prospector,  who  usually  gathers  his  knowl- 
edge of  ores  not  from  previous  training  but  from  practical  experience 
in  the  held,  searches  hrst  for  the  more  readily  recognizable  g(*ld  ores 
and  only  as  circumstances  increase  his  knowledge  for  the  more  compli- 
cated and  obscure  silver-bearing  ores.  This  ])rogression  is  illustrated 
in  the  broad  general  features  of  i)roductiou  of  the  ])recious  metals  in 
the  United  States.  When  Whitney  wrote  his  Metallic  Wealth  of  the 
United  States,  in  LS.Tt,  the  tiuaucial  conditions  of  the  w*orldw*ere  being 
seriously  disturbed  by  the  almost  simultaneous  development  of  the 
placer  mines  of  California  and  Australia,  which  together  had  added  at 
a bound  $120,000,001)  to  the  world’s  auiiual  production  of  gold  with 
out  any  corresponding  increase  in  the  product  of  silver.  At  that 
time  and  for  many  year's  afterwards  there  was  *‘no  ])ioper  silver  mine’’ 
within  our  territory,  and  it  is  hardly  to  be  wonder  ed  at  that  he  consid- 
ered, in  the  light  of  the  w'orld’s  experience  up  to  that  time,  silver 
to  be  better  adapted  for  a standard  of  valire  than  gold,  since  it  appeared 
to  be  less  susceptible  to  violent  tluctuations  in  its  ])roductrorr. 

The  prodrr(*tion  of  the  precioirs  metals  in  the  T uited  States  during 
the  decade  18o0-’60  was  practically  all  gold,  averaging  over  $50,000,000 
annually,  and  mostly  derived  from  placers ; while  of  the  less  than 
$100,000  average  anrrrral  iiroduct  of  silver  the  greater  part  came  from 
gold  alloys. 

In  the  early  part  of  the  decade  18li0-'70  the  gold  product  fell  off  to 
$40,000,000  but  increased  again  to  $50,000,000  toward  the  end,  the  more 
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By  S.  F.  Fmmons. 

A review  of  the  eoiulitions  ooveriiiiig  tlie  produetion  of  gold  and 
silver  in  tlie  l'nit(*d  Stales  during-  tln^  ]>ast  dt'eade  is  more  diltienlt  to 
n ake,  and.  at  tliel)esf.  lu'eessarily  moia*  ineoni]dete than  that  of  anyotlier 
o our  niiniii”'  ]»roduets.  for  tlie  rc'ason  that  tlie  I nited  States  (leoloe'i- 
e:  I Survey  was  not  allowed  hy  ( 'oii<iTess  to  imdiide  these  metals  in  its 
a inual  iiivestiaatioii  of  the  mineral  resourei's  ot  our  (‘ountry.  Ihe 
iiureau  of  tlu‘ .Mint,  which  furnishes  the  most  ndiable  (lata  as  to  the 
a ;e-v(‘eate  iiroduelion  of  Ihest'  metals,  is  not  so  or.uani/.ed  as  to  he  able 
t<  s(‘arei;ate  tliesi'  jirodiiets  by  miniiytr  districts,  or  even  by  States,  in  a 
ei imitlete  and  aeeiirate  manner,  nor  to  furnish  such  teelinieal  data  as 
a e lu'eessary  for  an  inttdli.uenl  stiid\  of  the  uiidei  lyiiiji'  causes  which 
li  ive  e<)Verned  the  variations  in  th<‘  |ir'iduet  of  rlu‘se  metals. 

Th(''re]>octs  of  the 'feiith  and  Mieveiith  ( 'eiisiises  show  more  or  less 
e uni>!et»‘l\-  the  conditions  of  the  minin':'  industry  of  these  metals  tor  the 
ivsiieetive  years  of  which  they  treat,  but  do  m»t  iiieliide  the  interme- 
diate i)eriod.  nor  has  the  latter  ( 'eiisiis  atteniiited  to  continue  the 
”■ 'olnaical  sketches  of  the  most  im}iortant  iniiiiny  districts  which  was 
ii  au”urated  by  the  former. 

While,  therefore,  it  is  manifestly  impossible  with  the  available  data 
til  jjive  mor((  than  the  most  .yeiieial  outlines  of  the  pro.a're.ss  of  these 
ii  dustries,  the  question  as  to  the  relative  future  output  of  p»ld  and 
s lv<*r  is  one  of  such  iiaramount  imiiortanee  at  the  present  time  that  it 
s !cms  advisable  to  make  an  attempt  to  trace  the  causes  ot  their  vari- 
a ion  in  the  past  decade  as  well  as  the  imperfection  of  the  data  will 
a Imit. 

Gold  is  the  only  imitortant  metal  that  is  found  in  great  measure  in 
t le  native  or  metallic  state,  and  comparatively  free  from  other  metallic 
c )nibinatirjiis.  Silvei'.  on  the  other  hand,  is  almost  universally  found  in 
iiTture  more  or  le.ss  intimately  combined  with  baser  metals  troni  which 
ii  must  lie  seiiarated  by  a relatively  expensive  lU'ocess  in  order  to  be 
r 'duced  to  the  metallic  slate.  Gold,  again,  is  largely  produced  from 
p lacer  deposits — detrital  gravels  and  sands  resulting  irom  the  disin- 
t ‘gratioii  of  gold-bearing  rocks  and  veins — iii  which  atmosi>heric  agents 
h ive  concent rateil  and  pre]iared  it  for  man’s  use.  so  that  it  can  be 
extracted  by  sini[dc  proces.ses  reipiiring  but  little  technical  skill  or 
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scientilic  training.  The  reduction  of  .silver  from  its  ores,  on  the  other 
hand,  rerpiires  in  most  cases  not  only  the  highest  degree  of  technical 
and  scientitic  knowledge  and  experience,  but  to  lender  availalile  any 
but  exceptionally  rich  ores  involves  the  expenditure  ot  large  capital  in 
smelting  plants,  centrally  situated  and  with  easy  and  clieai)  railroad 
transportation  to  and  from  mining  districts  and  coal  tields. 

The  history  of  the  development  of  nnexidored  regions  riidi  in  the 
precious  metals  follows  with  coiiqiarative  regularity  certain  general 
lines.  Gold  is  first  discovered  in  the  sands  of  the  streams,  and  it  these 
lead  to  rich  and  readily  acce.ssible  placer  deposits,  a ‘‘boom’'  sets  in  and 
results  in  a "very  rajiid  increase  in  gold  production,  troni  the  tact  that 
large  numbers,  not  necessarily  exjiert  miners,  can  work  at  them,  and 
no  great  preliminary  ex])enditure  of  capital  is  reipiired.  ith  the 
rapid  exhaustion  of  the  richer  and  more  easily  worked  placers,  many 
abandon  mining  altogether;  others  search  for  new  fields  and  for 
the  veins  from  which  the  gold  has  been  derived,  and  tleep  mining  grad- 
ually rejdaces  jilacer  mining.  This,  however,  is  of  ridatively  slow 
development,  reipiires  outside  capiital,  and  is  more  dependent  on  trans- 
portation facilities.  I’roduction  for  a time  falls  otf,  and  increases  again 
with  the  discovery  of  rich  mines  and  conseipient  attraction  ot  outside 
capital,  Avhich  itself  increases  transportation  facilities.  This  increase  in 
production  is  slower  than  that  due  to  the  discovery  of  virgin  placers 
of  unusual  richness.  The  prospector,  who  usually  gathers  his  knowl- 
edge of  ores  not  from  previous  training  but  from  practical  experience 
in  the  held,  searches  first  for  the  more  readily  recognizable  gold  ores 
and  only  as  circumstances  increase  his  knowledge  for  the  more  compli- 
cated and  obscure  silver  bearing  ores.  This  iirogression  is  illustrated 
in  the  broad  general  features  of  production  of  the  i»recious  metals  in 
the  United  States.  When  Wliitney  wrote  his  MetaJUc  Wealth  of  the 
United  Staten^  in  ISo-t,  the  financial  conditions  of  the  world  were  being 
seriously  disturbed  by  the  almost  simultaneous  development  of  the 
placer  mines  of  Galifornia  and  Australia,  which  together  had  added  at 
a bound  $120,000,0b0  to  the  Avorld’s  annual  production  of  gold  with 
out  any  corres[ionding  increase  in  the  product  ot  silver.  At  that 
time  and  for  many  years  afterwards  there  Avas  “no  proiier  silver  mine’’ 
within  our  territory,  and  it  is  hardly  to  be  wondered  at  that  he  consid- 
ered, in  the  light  of  the  world’s  experience  ui>  to  that  time,  silver 
to  be  better  adapted  for  a standard  of  value  than  gold,  since  it  appeared 
to  be  less  susceiitible  to  violent  fluctuations  in  its  iiroduction. 

The  production  of  the  precioxis  metals  in  the  I nited  States  during 
the  decade  ISoO-'fiO  was  practically  all  gold,  averaging  over  850,0ii(t,00() 
annually,  and  mostly  derived  from  ]dacers ; while  of  the  less  than 
.81(»0,00b  average  annual  iiroduct  of  silver  the  greater  part  came  fnnu 
alloys. 

Ill  the  early  part  of  the  (le(*ade  lShi)-*70the  ji'ohl  product  fell  ott  to 
^iOjOOOjOOO  but  increased  again  to  ¥00^00(^)00  toward  the  end,  the  more 
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rom]>licate(l  liydraulii-  miiiin,sx  replaciiis  placer  workings  ami  vein 
miiiiiiK  becoming  gradually  more  developed.  Tlie  lirst  great  silver 
producer,  the  ComsUwk  lode,  was  oi)eued  during  this  decade,  and  from 
this  iml  other  smaller  bodies  of  rich  silver  ore,  whose  discovery  was  a 
moi''  or  less  direct  consetiuence  of  its  developmeni,  the  silver  imodiict 
iiicr ‘ased  gradually  during  the  decade  from  'Sl, 000,000  to  10,000,000. 
Tow  trd  the  end  of  the  decade  tin*  lir.st  great  silver-ore  bodies  in  lime- 
stoiidwere  <liscovered,  the  first  smelting  works  in  the  western  moun- 
tain ri'giou  were  establishe<l,  and  the  lirst  transcontinental  lailioad 
line  was  built,  circumstauces  which  w(‘re  to  have  a most  important  and 
far-i  caching  inlluence  upon  tin*  mining  industry. 

1 ) iring  1870-80  the  mining  industry  was  gradually  being  estaldished 
on  1 more  permanent  and  business-like  basis  through  the  introduction 
of  i nproved  methods  and  machinery  and  the  inci'case  in  transportation 
faci  ities.  I'lacer  mining  was  almost  (udirely  conducted  on  the  hydraulic 
sysimn,  which  involved  a considerable  investment  of  outside  capital  and 
the  conWmtration  of  the  workings  into  few(‘r  hands.  Prospectors  Avere 
tun  ling  their  attention  more  and  more  to  the  discovery  ot  base-metal 
ore!  whose  principal  value  is  in  silver  rather  than  gold,  and  \\ hich, 
beii  g more  likely  to  develop  into  great  bonau/as  like  the  (’omstock, 
wei  Whence  morJ  attractive  to  capitalists.  ( iold  mining  proper  settled 
dov  n to  a comparatively  regular  output,  but  the  gold  product  of  the 
con  dry  was  ke])t  up  by  the  Comstock  lode,  two-tilths  of  whose  bullion 
val  le  was  in  gold.  This  remarkable  deposit  reached  the  climax  of  its 
pk.  luet  during  the  decade,  contributing  during  live  years  an  average 
of  Ujr., 000,000  to  830,000,000  annually  to  the  precious-metal  product 
of  he’ country.  The  silver  product  during  the  decade  increased 
steadily  from  ^2, 000,000  to  $30,000,000,  while  tlmt  of  gold  tluetuated 

betA  cen  -833,000,000  and  $.30,000,000. 

3 he  opening  of  the  decade  1880-00  witnessed  the  final  transference 

of  he  center  of  activity  of  mining  in  the  West  from  the  Hierra  Nevada 
to  the  liocky  mountains.  The  bonanzas  of  the  Comstock  lode  had 
1m‘(  II  exhausted,  and  its  deeper  workings  were  soon  to  be  abandoned  as 
uniuofitable.  The  rtMluction  in  the  silver  product  caused  theivby  Avas 
mo  'e  than  replaced  by  the  recently  discovered  silver-lead  deposits  in 
limestone  of  the  Leadville  district,  which,  however,  carried  little  or  no 
go]  1.  The  ultiinat(‘  importance  of  the  discovery  of  the.se  ores,  and  ot  ^ 
tin  many  similar  ones  since  opened  as  a direct  result  ot  the  teachings 
tin  ir  development  has  afforded  to  the  mining  community,  has  been 
sin  wii  in  the  enormous  develoinnent  of  the  smelting  industry,  and  the 
e.ncomitaut  opening  of  coal  fields  and  the  bnilding  of  railroads  in 
ev(  ry  diri*ctiou  through  the  mountain  region,  Avhieh,  in  turn,  liaA’c  stim- 
uh  ted  the  opening  of  silAX*r  mines  carrying  mixed  or  loAV-grade  ores 
AvliereA’er  they  could  be  found  Avithin  reach  of  radidads. 

^ 'he  characteristic  feature  has  lieen  the  increase  ot  railroad  tacilities 
tbi  oughout  the  mining  region  and  the  enormous  develojmient  ot  the 
sm  Biting  industry,  which  is  thus  far  the  highest  development  of  technical 
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skill  ap])lied  to  the  extraction  of  the  metals  from  their  ores.  It  forms 
the  final  st<‘p  in  the  imigression  from  the  rude  pan  washing  of  the 
placer  Avorker.  thi'ough  the  Little  ( Jiant  and  riftli*  boxes  of  the  hydraulic 
miner,  to  the  more  or  less  comjdicated  cru.shing  by  stainjis  or  pulver- 
izms  and  subseipUMit  amalgamation,  with  or  Avithout  the  addition  of 
chemicals,  and  aided  in  si)(‘cial  cases  by  various  lixiviation  proces.ses. 
Hut,  Avithout  the  aid  of  metallurgical  processes,  cai  ried  on  in  a scientific 
manner  and  aided  by  large  capital,  the  greater  bulk  of  the  ores  that 
have  been  reduced  w ithin  the  last  decade  avc  uhl  never  IniA’e  been 
extracted  from  Iheir  rocky  beds. 

3'he  decade  1ms  l>een  oiu*  of  gn-at  commerrial  prosperity  in  our 
country.  Capital  has  bcmi  abundant,  and  has  gone  freely  into  ncAV 
enter[»ri.ses.  It  is  only  in  sindi  times  that  mining  flourishes;  for,  on 
account  of  its  hazardous  nature,  it  is  tin*  last  sought  by  capital.  On 
the  ofher  hand,  the  investment  of  capital  in  railroads  and  smelting 
plants  is  a ])ermanent  one,  Avhich  can  not  be  withdraAvn  Avithout  great 
loss,  and  which  tlu'refore  encourages  the  iiiA'estmeut  of  other  ca)»ital  in 
tributary  mines  to  make  [irolitable  that  which  is  alrt*iidy  invested.  It 
isevi(h*nf  at  a glance,  tln‘retbre,  that  general  industrial  conditions  have 
been  such  as  to  stimulate  mining  enterprises  during  the  decade, 
especially  such  as  reiiuire  large  capital. 

Ih'side  these  broiid  general  causes,  there  are  iu  the  physical  and  geo- 
logical conditions  of  our  various  mining  regions  other  causes  which 
have  influenced  lociilly  flu*  relative  jiroduction  of  These  metals,  and 
Avhich,  if  accurately  known,  might  aid  in  foretelling  to  a certain  degree 
the  probable  future  of  cither.  In  the  succeeding  pages  the  Avriter  Avill 
endeaA'or  to  trace  out  these  iind(*rlying  causes  by  giving  a .summary 
statement  of  such  general  facts  in  each  State  or  region  as  available 
data  Avill  afford. 

In  the  lirst  table  is  given  the  pioduction  of  gold  and  silver  for  the 
.several  States  and  Territories,  as  furnished  by  the  reports  of  the  Tenth 
and  Eleventh  U’ensn-ses,  respectively, Avhich,  though  not  ab.solutely  cor- 
rect, shoAvs  sufficiently  well  fin*  aggregate  increase  or  decrea.se  of  either 
during  that  p(*riod.  In  this  table,  on  account  of  the  g<*(dogieal  unity  of 
their  deposits,  tin*  jn-oducts  of  the  States  of  Maryland.  Virginia,  North 
and  South  (.'arolina,  Tennessee,  and  Georgia,  have  been  grouped  under 
the  gem*ral  hi'ad  of  A])palaehian  States,  while  the  as  yet  comjiara- 
tively  unimportant  jiroducts  of  .Michigan  and  Texas  are  gi\'en  together 
as  “other  States.''  Later,  and  at  the  end  of  the  ])aragra])hs  treating  of 
each  of  the.se  general  diA’isions,  are  giA’en  tallies  sIioaa  ing  the  production 
of  each  year  from  1880  to  and  including  18P2,  which  have  b(*en  taken  from 
the  reports  of  the  Director  of  the  Mint.  .Although  this  segregation  is 
based  on  estimates  that  are  necessarily  not  entirely  accurate,  it  gives 
the  best  available  approximation,  (a) 


rt  Tiirong’aout  this  pajM-r  iitrnros  of  ]»ro(liiotiou  are  given  in  uoiiiagD,  not  iu  coinuieivial  values — 
the  coinage  values  arc  1^20.(37  per  tmiice  lor  gold  ami  Tor  silver— so  tliat  the  e«iuivaloiit  weight 

can  readily  he  calcnlafcd. 
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Udaiive  proihielion  of  gold  and  silver  in  1S80  and  ISOO  {census  returns) 


a Michigan  ami  Texas. 

Produrt  of  (fold  and  silver  in  the  United  States  from  1702, 

[The  stimate  for  Ib7:i  is  by  J)r.  R.  AV".  Raymoml,  United  Slates  IMiiiiiig  Cmmnissioner,  and  since 

by  the  Director  of  the  Aliiit.] 


mint. . 
\ census 


Total 


1 Total. 

Gtdd. 

Silver.  i 

1 

$14.  000.  000 

$14,  000,  0!'0  ' 

(a) 

7,750,000  1 

7,500,000  i 

$250. 000 

1,  058,  527  1 

1,008,327 

50,  000 

1. 180.  557 

1.  139,357 

50,  000 

050.  085 

889,  085 

50,  000 

10.  050.  000 

10. 000. OOO 

.50, 000 

40.  050.  000 

40,  000,  OtlO 

50.  000 

50,  050.  001^ 

50,000,  000  1 

50,  000 

55,  050,  000 

55,  000.  000 

50,  000 

00,  050.  OOO 

60.  000,  000 

50,000 

05,  050.  000 

65.  000,  000 

50, 000 

00.  050,  000 

GO,  000.  000 

50, 000 

55.  050,  000 

55,  000,  000 

50,  000 

55,  050,  000 

55,  OOO,  000 

50, 000 

55,  050, 000 

55.  000.  000 

50,  000 

50,500,  000 

50,  000,  000 

500, 000 

50, 100,  000 

50,000,  000 

100,  000 

40.  150,000 

46,  OOO.  000 

150,  000 

1 45, 000.  000 

43,  000.  000 

2,  000,  000 

1 43,  700,  OOO 

39.  200.  000 

4,  500.  000 

1 48, 500, 000 

40,  000.  000 

8,  500,  OUO 

' 57,100.000 

46.  100.  000 

11.000,  000 

04.  475,  000 

53,  225,  000 

11,250. 000 

63,  500,  000 

53,  500.  000 

10,000,000 

6.5.  225.  000 

51,725.000 

13, 500,  OUO 

60, 000.  000 

48.  000.  000 

12, 000,  000 

61,500,  000 

49,  .500, 000 

12, 000,000 

66,  000,  000 

50,  000.  000 

16,  000,  000 

66.  5,>0,  000 

43,  :m.  000 

23,  000, 000 

64,  750,  000 

36.  ouo.  000 

28,  750,  000 

71,750,  000 

36.  000,  000 

35,  750, 000 

70,  800,  000 

33,  500,  000 

37,300, 000 

65,100.000 

33,  400.  000 

31,700,000 

{ 78.  700.  000 

39.  !IOO,  ( 00 

38,800,  000 

t 86.  700,  000 

46.900.  (;00 

39,  800.  000 

06.  400.  000 

51.200.000 

45,  260, 000 

' 79,  700,  000 

38,  900.  000 

40,  800.  otto 

75.  200,  000 

36,  000,  000 

39, 200.  000 

77,700.000 

34.  700.  000 

43,  000.  000 

79.  300,  000 
70,  200,  000 

32.  50(1,  000 

46, 800.  000 

30,  000, 000 

46,  200,  000 

79.  600,  000 

30,  800,  000 

48,  800, 000 

83.400,000 

31,800,000 

51.600,  000 

86,  000.  000 

35.  OdO.  000 

51,900,000 

' 86,  350,  000 

33,  000,  000 

53,  350,  000 

■ 92.  370,  000 

35.  175.  OUO 

59,  195,  000 

97,446,000 

32,  800.  OUO 

64,  646, 000 

99.  282.  866 

32.  886,180 

66,  396,  686 

103.330,714 

32,845.  000 

70,485,714 

108.  ,591.  565 

33, 175,  000 

i 75, 416, 565 

j 107. 989, 900 

33,  000.  000 

i 74, 989, 900 

.j  3,086,064,948 

1,  937, 881.769 

; 1,148,183,179 

States. 

Gold.  1 

Silver. 

Totals. 

1880. 

1890. 

1880. 

1890. 

1889. 

1890. 

Alas  \U 

$5.  951 

$904, 650 

$51 

$11,918 

$6.  002 

$916,  568 

Ariz  »na 

211,965 

910, 174 

2, 325. 825 

2,  343, 977 

2,  537,  790 

3,251.  151 

Cali  »rnia 

17,150,  941 

12,  585.  722 

1.  150.  887 

1.373.807 

18,  301,828 

13,  960.  529 

( 'nlo  ado 

2.  690,  898 

3,  883.  859 

16.  549,  274 

23,  757.  751 

10, 249. 172 

27.641,610 

Dak'  ta 

3,  3(t5,  843 

3,091.  137 

70,813 

135,331 

3,  376.  65t) 

3,  226,  468 

Idaf  » 

1,479.653 

1,984.  159 

464,  550 

4.  056.  482 

1,  944.  203 

6.  010.  641 

Mon  ana 

1.  805,  767 

3, 139,327 

2, 905,  068 

17,  468,960 

4,710.  835 

20,  608,  287 

Nev  da 

4.  888, 242 

3,  506.  295 

12.  430,  t)67 

6,  072.241 

17,318.909 

9, 578,  536 

Ke\\  MexUo 

49,  354 

815.  655 

392.  337 

1,617.578 

441,691 

2, 433,  233 

Ores,  ni 

1.007, 701 

064.  309 

27.  793 

23.  382 

1,125,  494 

987.  691 

Utal 

291.587 

487,  666 

4,743,087 

0,  057,  (H4 

5,  034,  674 

9.  544,  680 

AVas  linsrton 

135,  800 

186, 150 

1,  019 

36,801 

136,819 

222,  951 

ining 

17.321 

14.512 

17,  321 

14,512 

Apji  daeiiian  States 

221,341 

318.261 

528 

4,  688 

224, 869 

322,  949 

Oth<  r States  (a) 

!i3,  868 

25, 858 

437,  058 

25, 858 

530,  926 

Total 1 

33,  379.  ti63 

32,  886.  744 

41,  110,957 

(i6,  396.  988 

71.  490,  620 

99,  283,  732 

a Insignificant, 
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In  the  tables  Itelow  the  product  is  distributed,  as  well  as  possible, 
among  the  States  where  it  was  produced. 

Distribution  of  the  gold  and  silver  j^rod net  of  1S92,  by  Slates. 


[Estimated  by  the  Director  of  the  Alint.] 


States  and  Territories. 

Gold.  j 

Silver.  j 

Total  value.  | 

Fine  ounces,  j 

A’aliie. 

1 

Fine  ounces. 

t 

Coining 

value. 

Arizc-na 

Ualifornia 

(h>lora<lo 

Georgia 

Idalio - 

Michigan 

Montana 

Nevada 

NT*\v  Mexi<o 

North  Carolina 

Oregon 

South  Carolina 

South  Dakota 

48.  375 
51,761 
580,  500 
256.  387 

4.  583 
83,  271 

3,  386 
139,  871 
76.  021 
45.  956 
3.  800 
67.  725 

5.  986 
178, 987 

$1,000,000  ! 
1 . 070.  ouo 

12.000.090  , 
5,  3(M).  (MK) 
9t,  734  : 
1,721.364 
70.000 
2.  891.386  1 
1,571.500 
950.  000 
78.  560 

1 1,100,000 

124,365 
1 3,  700,  ttOO 

8.000  ' 
1,062,220 
300,  ( 00 
24,  000,  Otto  : 
UK)  . 
3,  164.2ti9  ' 
' 60. 00.) 

, 17,350,000 

1 2,214.000 

1,075.  Otto 

0.  t)oo 
50,  OUO 

400 

60,  mm 
310.  out) 
8,  100.  (KK) 
150,t)00 

1 , (KtO 

$10,343  ' 
1,373.375  1 
465.455  j 
31,030,303 
517  1 

4,091,176 
77,576 
1 22. 412.  323 

' 2,9'tl,:i33 

1, 389.  899 
11.636 
j 64, 646 

517 
77,576 
40(t.  80S 
10.  472.  727 
' 193,939 

1,293 

$1,010,  343 
2,  443,  375 
12,465.455  • 
36,  330,  303 
, 95,2.71 

5,  812.  540 
147,576 
i 25.  323,  709 

' 4.472,833 

2.  339,  899 
. IMt.  196 
1.464,646  1 
123,882 
1 3,  777.  576 

1 4(Ht.  808  ' 

‘ 11,132,902  ' 

567,  500 
, 11,629 

Utali 

AAhishington 

Other  States  a 

31,936 
18, 071 
500 

1 660.  175 

i 373,561 

10,  336 

Total 

1,  597, 098 

j 33,014,981 

58,001.289 

74,  995,  442 

108,010,423 

a rnclndos  Alabama,  Maryland.  Tonmgs.sot;,  A^'enuout.  Virginia,  and  AA'yoming. 


f 
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Appn  riinate  diitvibution  in  round  numhcrti^  hif  States  and  Territories^  of  the  estimated  total 
pro\  net  of  precious  metah  in  the  United  States  durinfj  the  calendar  ijears  18S1  to  lSt)2j 
xnel  iHive. 


18S1. 

1882. 

Stat  es  and  rerrUones. 

Cold. 

Silver. 

Total. 

Gold. 

Silver. 

Total. 

non 

$15, 000 

$150. 000 

$150. 000 

' Ar  ^.oiia 

1,0(10.  m) 

$7,  300.  000 

8,  360. 000 

1,  (K»5,  000 

$7,  500,  000 

8, 565,  (too 

' Ca]  torn  in 

18,  'Ml  0(’0 

750.  0(»0 

18,  050,  000 

16, 890,  (too 

845,  000 

17, 64.5.  000 

1 C’ol  »rado 

3. 300,  (H)0 

17, 160.000 

20,460.000 

3,  3(W.  U(.0 

16, 500. 000 

19. 860.  UOO 

Da  .ota 

4.  000,  000 

70,  OOO 

4,070.  0(»0 

3,  300,  UOO 

175,000 

3, 475,  OUO 

T'5  000 

125. 000 

250,  ooo 

250,  000 

I<1ji  io 

1,7(M.  000 

],300.0(t0 

3, 000,000 

1,500,  000 

2, 000, 000 

3,  500, 000 

5.  000 

5,  ( 00 

M«»  jiana 

'J.  330.  Uv!0 

2,  63(».  000 

4,960,000 

2, 550, 000 

4.370,  OOl) 

0,  920. 000 

Ko  a<la 

2.  250.  UK) 

7,  060.  (U)0 

9,310.000 

2, 000.  UOO 

6,  750,  UOO 

8,  750, 000 

Ne  . Muxi«  M 

18,5,  OIK) 

275, 000 

460,  (.00 

150,  000 

1,800,  000 

1,950. 01)0 

No  111  Caroliiia  

115,  000 

115, 000 

190. 000 

25,  OUO 

215.  (too 

( )n  

1,  100,  ooo 

50, 000 

1, 150,  000 

830,  OUO 

35,  000 

865,  000 

:*5  (!0() 

35  000 

25,  00') 

25, 000 

.'i  ono 

5 (M)0 

I'tj  1) 

145,  Oi'O 

6, 400,  000 

6, 545, 000 

190.  000 

6,  800,  000 

6,  990,  (too 

10  ooo 

10,  OuO 

15.  CH)0 

15,000 

120. 00:) 

120.  000 

120,  OUO 

120,  000 

5 000 

5,  OuO 

5, 000 

5, 000 

< o 

Total 

34.  7tK),  OUO 

43,  OUO,  000 

77,760,000 

500, 000 

46,  800, 000 

79,  300, 000 

1883. 

1884. 

$300,  000 

$300. 000 

$200.  000 

$200.  000 

Ar  zona 

950,  000 

$5, 200,  000 

6,150.  OUO 

930,  OOO 

$4,  500,  000 

5, 430,  000 

Cal  toniia 

14,120.000 

1,  460,  000 

15, 580,  000 

13, 600,  000 

3,  000.  000 

10,  000,  000 

Col  >radti 

4.100,  000 

17,  370,  000 

21,470,000 

4,250,000 

16,  000,  000 

20,250, 000 

Da  .ota 

3,  200,  UOO 

150,000 

3, 350,  000 

3,  3U0,  0(.D 

150, 000 

3,  450,  000 

199  000 

1 000 

200, 000 

137,  UOO 

137,  000 

Id*  ho 4 

1,400,  000 

2, 100.  (HU) 

3, 500.’  UOO 

1,250,  oeo 

2,  720, 000 

3, 91ii  000 

Mo  itana -• 

1.800.000 

6,  OOO,  OoO 

7,  800,  000 

2,170,000 

7,000,  000 

9, 170,  000 

Ne  a da 

2, 520.  000 

5,430.  (»O0 

7,  950, 000 

3,  500,  000 

5, 600,  000 

9, 100,  000 

Ne  r ^lexiuo 

280,  000 

2,  845,  OOO 

3, 125.  000 

360.  OUO 

3,  000.  000 

3,  300,  000 

No  th  Carolina 

107,  0('0 

3,  OOO 

170, 0!»0 

1 57,  000 

3.  500 

160.  500 

Or<  2011 

600,  000 

20, 000 

680,  (K)0 

660.  060 

20,  000 

680.  UOO 

Soi  th  Carolina 

56,  500 

500 

57,  OuO 

57,  660 

500 

57.  500 

Dt,  h 

140,  000 

5,  620, 000 

5, 760,  000 

126,000 

6, 800,  000 

6, 920,  000 

6, 000 

0,  01*0 

2,  0(H) 

2,  000 

VTi  shiiifftou 

80i  OOO 

500 

80.  500 

85,  000 

1,000 

86, 000 

4.  OOO 

4,  000 

6,  OUO 

6,  000 

Oil  er...T 

17, 5U0 

17,  500 

76.  OUO 

5,  000 

81,000 

Total 

30, 000.  OttO 

46, 200,  000 

76,200,000 

1 

30,  800,  OUO 

48, 800,  UUO 

79,  GOO,  000 

1885. 

1886. 

Ah  aka 

$300,  OUO 

$2,  000 

$302, 000 

$446,  000 

$2,  000 

.$448, 000  ' 

Ar  7.oii» 

880,  000 

3.  800.000 

4,  680.  UOO 

1.110,000 

3,  400,  000 

4,510,  000 

Ca!  Tornia 

12.  7i»0.000 

3,  5U0.  UOO 

15,200.000 

14,  725,  000 

1,400,000 

10,125, 000 

Co!  3rado 

4.  20((.  000 

15, 800.  001) 

20,  OUO.  000 

4.  450.  UUO 

10,  000,  000 

20, 450, 000 

Da  ;ota 

3, 200.  000 

100,  000 

3.  300.  OOO 

2.  7<tU,  000 

425,  OOO 

3, 125,  000 

136,  000 

13(i.  000 

152. 500 

1,000 

153, 500 

Ids  ho 

1,800!  000 

3,  500,  000 

5,300,  000 

1,800.  OuO 

3,  COO,  000 

5,  400,  000 

Me  itana 

3,3(.K).000 

10,  060.  000 

13,360,  000 

4,  425, 000 

12,400,  000 

16,  825, 000 

Ne  ada 

3.  100.  0(»0 

6,  000,  000 

9.  loo,  000 

3.  090, 000 

5,  000, 000 

8,  099, 000 

Ne  S'  ^lexico 

800, 000 

3,  000.  000 

3. 800.  000 

400,  0(  0 

2.  300,  000 

2,  700.  000 

No  th  Carolina 

152,000 

! 3, 000 

155,000 

Yi\  000 

3,  000 

178,  0()0 

On  ffon 

800,  OUO 

10,  000 

810.  OUO 

99o.  0(H) 

5, 000 

995.  OUO 

Soi  th  Carolina 

43,  000 

' 43, 000 

37.  :-^H) 

500 

38,  UOO 

m h 

180.  000 

! 6,  750,  000 

' 6,  930,  UOO 

216,  0(.r 

6,  500,  000 

6,716,  000 

'Wi  shington 

1 120,000 

! 70,0'^0 

190,  000 

147,000 

80, 000 

227,  000 

Te  as,  Alabama.  Ten- 

T.  388ce,  Virginia, 

■\  emiont,  Michigan, 

1 

a id  Wyoining 

90,  0(’O 

5.  000 

95.  (too 

5.  00(' 

20.5, 000 

210.  000 

Total 

31.801,000 

1 

51.600,  000 

1 

401.000 

34,  869,  OUO 

51,321.500 

86,190,  500 

Approximate  disiribution  in  round  numbers^  by  States  and  Territories^  of  the  estimated 
total  product  of  precious  metah  in  the  United  States,  etc. — Continued/ 


1 

1887. 

1888. 

Gold. 

Silver. 

Total. 

Gold. 

Silver. 

TotiU. 

. 

Alaska 

$675, 000 

$300 

$675,  300 

$850, 000 

$3,  000 

$853. 000 

A i*i%^9ia  .••*•••••••••• 

830. 000 

3.  800.  000 

4.  636, 000 

871.500 

3,  OOO,  OlKi 

3.871,rK)0  ’ 

Califninia 

13,  40i».  UOO 

1,5(»0, 000 

14.960,000 

12.750. 000 

1 . 4(t0.  000 

14,156.000 

Colorado 

4.  000,  OOO 

15.  0(K).  000 

19,  (KK),  000 

3,  758.  000 

19,  00(t,  UOlt 

22,  758. 600  1 

Dakota 

2, 400,000 

40,  000 

2,  440.  (K)0 

2, 600,  000 

100.  000 

2.  700.  (MH) 

<h‘.'»rgia 

no.  000 

.500 

110,  500 

104.  000 

500 

104,500 

Idaho 

1.900.000 

3, 000.  (KtO 

4.906.  000 

2.  Ai'0. 000 

3,000. 060 

5,  400.  iHHi 

Michigan 

35, 000 

26.  OOO 

61,000 

42.  000 

H4,  OOO 

126, 000 

Mtnitana 

5.  230.  000 

15, 500, 000 

20.  730. 000 

4.206.000 

17. 000, 000 

21,  2(H»,  0(t0 

Nt'vada 

2,  500,  OOO 

4. 900.  0(10 

7,  400,  000 

?.  525. 000 

7,  OlK).  UOO 

10, 525.  000 

New  ^lexicrp 

500,  U(t0 

2.  300, 000 

2. 800. 000 

602.  OOO 

1,200.000 

1.802.  UUO 

North  ('arolina 

225,  (M)9 

5,000 

230,  000 

136.  000 

3.  500 

139,  .">00 

Ori'irjtii  

900,  000 

10,  ooo 

910,  0(50 

h26.  0t;0 

15.  UOO 

840,  000 

South  t’arolina 

50,  00(» 

' 500 

50,  500 

39.000 

200 

39.  200 

I'tah 

220,  000 

7,  000. 0(t0 

7,  220.  000 

290.000 

7, 000,  000 

7.  290.  (KH)  j 

5Vn<t]ii»igf«m 

150, 000 

100,  000 

250.  OJO 

145,  OOO 

100,  WM) 

245,  (too  ' 

'I'f‘YHS  

250, 000 

256,  OOO 

3'JO.  000 

300,  (too 

Aiahania,  Tonncss«*c, 



• 

Virginia,  Vcniiont, 

ilichigaii,  andWvo- 

ming 

22.  000 

1,000 

23,000 

30, 000 

500 

30,500 

1 

Total 

33.147,  OUO 

53, 433,300 

86, 580.  300 

33. 167, 500 

59, 206,  700 

92,374,200  1 
1 

i 

_ 

1889. 

1890.  i 

Alaska 

$900, 000 

$10,  3« 

$910, 343 

$762, 500 

$9, 697 

1 

$772. 197 

Arizona 

90U.  000 

1,939.  393 

2,  839.  393 

l,000.00(t 

1.  292.  929 

2.  292  929 

Calilornia  

13,  OOO.  000 

1.034.343 

14.  034.343 

12,  500.  Ooo 

1.16.3.630 

13,  663.636 

Cedorado 

4,060.  000 

20,  686,  868 

24. 186.  868 

4, 1.50.000 

24,  307.  070 

28.  457.  070  i 

Dakota 

2,  000,  (too 

64,646 

2. 964,  64G 

3, 200.  000 

129.  292 

3,  329.  292 

Gom'gia 

107.  000 

465 

107. 465 

• 100.000 

517 

100,517 

Idalto 

2.  000,  000 

4,  395,  959 

6.  395, 959 

1,850.  (too 

4,  783,  838 

C.  033.  838 

Michigan 

70.  000 

77, 575 

147, 575 

90.  000 

71.  Ill 

161.  Ill 

Montana 

3,  500,  000 

19.393.939 

22.  893.  939 

3,  300.  0(  0 

20,  363.  636 

23. 663,  636 

Nevada 

3. 000.  0(t0 

6,  206,  060 

9, 206, 060 

2, 800,  (too 

5,  753, 535 

8, 553. 535 

New  Mexico 

1,  000.  000 

1,461.010 

2.461,010 

850.  000 

1,680.  808 

, 2.  530, 808 

North  Carolina 

145, 000 

3.  878 

148.878 

118.  500 

7,  757 

126.  257  ^ 

Oregon 

1.200.  OOO 

38.  787 

1,238,  787 

1,100.  000 

96.  969 

1, 196,969  ‘ 

South  Carolina 

45, 000 

232 

45.  232 

100, 000 

517 

100,517  1 

rtah 

500, 000 

9,  050,  505 

9. 550.  505 

680.  liOO 

10,  343.  434 

11.023,434  1 

AVasliingt-on 

175, 000 

103.  434 

278,  434 

204,  000 

90,  505 

294,  505 

3'exas 

300, 000 

300, 000 

:j87.  878 

387, 878 

Alabama,  Tennessee, 

Virginia,  Vei'inont, 

and  Wyoming 

25.  000 

1,  293 

26, 293 

40. 000 

2,  585 

42,585  1 

Total 

32,  9G7.  000 

64.  768,  730 

97.  735, 730 

32.  845,  UOO 

70.485.714 

103,330,714 

1 

1891. 

1892.  1 

Alaska 

$909.  000 

$10,  343 

$910,343 

$1,000,000 

$10,343 

$1,010,343 

Arizona 

975,  (too 

1.913.535 

2, 888,  535 

1,070,  (too 

1 . 3 1 <>,  >1  / a 

2.  443,  375 

California 

12.  60U.(H»0 

969.  697 

13, 569. 697 

12,  (too,  (Hill 

4 65. 455 

12.  465.  455 

Colorado 

4.  600.  000 

27, 358,  384 

31. 9,58.  384 

5.  300,  OOU 

31,030.  303 

36.  330,  303 

South  Dakota  

3,  5.50.  000 

129,  293 

3,  679.  293 

94,734 

517, 

95. 251 

Georgia  

80.  000 

517 

80.  517 

1,721.364 

4,091. 176 

5, 812,  540 

Idalio 

1,680.  000 

5,216,  970 

6,  896,  970 

70,  itoO 

77.  570 

1 4 i . . ) 1 6 

Michigan 

75,  000 

94.  384 

169,  384 

2.  891.386 

22.  432,  323 

25.323,  709 

Montana 

2.  890.  (too 

21.139,394 

24,(»29.394 

1,571.500 

2.901,333 

4.  472.  833 

Nevada 

2,  050.  000 

4,551,  111 

0,(361,  111 

950,  000 

1.389.  899 

2.  339,  899 

New  ^lexioo 

96%  000 

1,713.  131 

2.  618,131 

78,  560 

11.616 

90,196 

North  Carolina 

95.  000 

6.  465 

101.  165 

1.400,000 

61  646 

1,4(>4,  046 

On‘gon 

L 040,  OUO 

297.  374 

1,937,  37^ 

123, 365 

517 

123.  882 

South  Carolina 

12.5,  (too 

646 

125.  646 

3, 700,000 

1) 

3,  7 « 7.  576 

V tall 

650.  (UK) 

11,  313, 131 

11  963  131 

•’  »K 

juo  8n8 

Washington 

335.  000 

213.  334 

548.  334 

660, 175 

I .27 

11. 132,902 

Texas  

484,  848 

484,  848 

373,  561 

. 939 

Alabama,  Tennessee, 

Virginia.  Vermont, 

and  Wyoming 

25,  (MtO 

4.008 

29.  008 

10,  33' 

1,  293 

11.629 

Total 

33, 175,  000 

75, 416, 565 

108. 591,560 

33,014.1.? 

925,  442 

,108,010,423 

Total 
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MINERAL  RESOURCES 


Hank  of  ihe  Staiva  and  Territories  in  the  prodnefion  of  {/old  and  silver. 

1S8G. 


Hank. 

1 

Gold. 

Kank. 

Silver. 

\ 

Itunk.  ^ Total. 

1 

California. 

1 

Colorado. 

i 

1 1 Colorado. 

2 

Colorado. 

o 

M(U)tana. 

2 1 Montana. 

3 

Montana. 

3 

Utah. 

3 1 Calitornia. 

4 

Nevada.  1 

, 4 

Nevada. 

4 Nevada. 

5 

Dakota.  1 

5 

Idalio. 

r>  Utah. 

1 ^ 

Idaho. 

G 

Arizona. 

G Idalio. 

Arizona.  ' 

7 

New  ^^exU•o. 

7 Arizona. 

i 8 

Oregon. 

8 

California. 

s Dakota. 

i 9 

Alaska. 

9 

Dakota. 

9 New  ^texico. 

10 

New  Mexico. 

10 

“Otlier.” 

10  Oregon. 

1 n 

Utah. 

11 

W ashington. 

11  Alaska. 

1 1- 

North  Carolina. 

12 

Oregon. 

12  AVashington. 

I 13 

Geor<''ia. 

13 

‘ North  (’arolina. 

13  “Other.” 

1 

M^ashington. 

' 14 

I Alaska. 

14  North  Carolina. 

I ].') 

South  Carolina. 

15 

' Georgia. 

1 ) Geoi’gia. 

1 16 

“Other.” 

1 

16 

South  Carolina. 

16  South  Carolina. 

i 

18S7. 


1 

2 

3 

4 

5 
G 

7 

8 
9 

10 

11 

12 

13 

14 
If) 
IG 
17 


^ ! 


Calif«)niia. 

Montana. 

(Colorado. 

Nevada. 

Dakota. 

Idaho. 

Oregon. 

Arizona. 

Alaska. 

New  Mexico. 
North  Carolina. 
Ctali. 

Washington. 

Georgia. 

South  Carolina. 

Michigan. 

“Other.” 


1 

M<mtana. 

1 

1 Montana. 

o 

Colorado.  i 

2 . Colorado. 

3 

Utah. 

3 C'aliforniu. 

4 

Nevada. 

t Nevada. 

5 

Arizona. 

5 Utah. 

6 

Idaho. 

6 l<laho. 

7 

New  Mexico. 

7 Arizona. 

8 

Caiifm’iiia. 

8 New  Mexico. 

9 

Texas. 

'.)  ' Dakota. 

10 

\Vashingtoii. 

1 10  , Oregon. 

11 

“Other.” 

11  ' Alaska. 

12 

Dakota. 

12  Washington. 

13 

Michigan. 

13  Texas. 

14 

Oregon. 

14  North  Carolina. 

15 

North  Carolina. 

].■>  Georgia. 

10 

Georgia. 

10  “Other.” 

17 

Soutli  Carolina. 

! 17  South  Carolina. 

18 

1 Alaska. 

18  Michigan. 

1S8S, 


1 

California. 

i 1 

('olorado. 

1 

Cttlorade. 

2 

Montana. 

2 

Montana.  1 

2 

NI(Uitana. 

3 

Colorado. 

sNevada. 

3 

California. 

4 

Nevada. 

1 ^ 

n’tah. 

4 

Ne\aila. 

5 

Dakota. 

SArizona.  | 

.5 

Itali. 

6 

Idaho. 

1 ** 

>Idaho.  ! 

6 

Idaho. 

7 

Arizona. 

1 ^ 

(.’alifoiuiia.  1 

Arizona. 

8 

0 

New  Mexico.  i 

H 

Dakota. 

9 

Oregon. 

1 7 

3'exa.s. 

I 9 

N<‘W  Mexico. 

10 

New  ^lexico. 

^Dakota. 

10 

Alaska. 

11 

Utah. 

<»  Washington. 

11 

Oiegon. 

12 

Washington. 

9 

Michigan. 

1 1- 

1 exas. 

13 

North  Carolina. 

10 

Oregon. 

! 13 

Washington. 

14 

Georgia. 

11 

North  Carolina. 

i ^4 

North  Carolina. 

15 

Michigan. 

12 

Ala.sk  a. 

^ 15 

Michigan. 

16 

South  Caiolina. 

^Georgia. 

' 16 

Georgia. 

17 

“Other.” 

1.) 

>“Other.” 

17 

South  CaiaGina. 

I 

14 

South  Carolina. 

18 

_¥ 

“Other.” 

« 
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rUECIOUH  METAL  INDUSTRY  IN  THE  UNITED  STATES 


Ihiulc  of  the  Slates  and  Territories  in  the  production  of  ejold  and  silver 

ContimuMl. 


isyj. 


Rank.  • 

j 

Gold. 

Rank. 

Silver. 

Rank.' 

»Total. 

1 

1 ' 

California. 

1. 

Colorado. 

1 i 

Colorado. 

^Colorado. 

2 

Montana. 

2 

Montana. 

2 

^Montana. 

3 

Utah. 

3 1 

Calitornia. 

3 

Nevada. 

4 

Nevada. 

4 ’ 

I tah. 

4 

Dakota. 

5 

Idalio. 

5 ‘ 

Nevada. 

5 j 

Idaho. 

6 

Arizona. 

6 

Idaho. 

Oregon. 

7 

New  Mexico. 

7 

Dakota.  i 

r»  1 

New  Mexico. 

1 8 

California. 

, 8 

Arizona. 

^Alaska. 

i 9 . 

Texas. 

■'  9 i 

New  Mexico. 

8 

) Arizona. 

1 10 

AVashington. 

10  1 

1 Oregon, 

9 i 

Utah. 

11 

Nliehigan. 

11 

1 A 1 ask  a . 

10  ' 

AVa.shington. 

12 

Dakota . 

12 

; Toxa.s. 

11 

North  Carolina. 

13 

Oregon. 

i 13 

1 AVashington. 

12 

Georgia. 

14 

Alaska. 

14 

1 North  Carlioua. 

13 

iMiehigan. 

15 

North  Carolina. 

15 

; Michigan. 

14 

South  Carolina. 

16 

“Other.” 

16 

Gt'orgia. 

15 

“ilther.” 

: 1“ 

< Georgia. 

17 

‘ South  Carolina. 

South  Carolina. 

1 

! 18 

“ Other." 

isoo. 


ft 


i 


isot. 


1 

California. 

■ 

1 

('olorado. 

1 

('(ilorado. 

2 

Colorado. 

2 

Montana. 

•) 

Montana. 

3 

4 

Montana. 

3 

Utah. 

3 

California, 

Ihikota. 

4 

Nevada. 

4 

Utah.  1 

5 

Nevada. 

5 

Idaho. 

5 

Nevada. 

6 

Idaho. 

6 

New  Mexico.  i 

6 

Idaho. 

7 

Oregon.  i 

7 

Arizona.  | 

7 

Dakota. 

8 

Arizona. 

8 

(Uilifoniia. 

8 

New  Mexico. 

9 

New  Mexico. 

9 

Texas. 

9 

Arizona. 

10 

Alaska. 

1 10 

Dakota.  1 

10 

Oregon. 

11 

Utah. 

11 

Oregon.  | 

11 

Alaska. 

12 

Wasliington. 

12 

Washington. 

12 

Texas. 

13 

Nortli  Carolina. 

13 

Michigan. 

13 

AVashington. 

14 

V South  Carolina. 

14 

Alaska. 

14 

Michigan. 

VG(M»rgia. 

15 

North  Carolina. 

15 

N(»rth  Carolina.  , 

15 

iehigan. 

16 

“Other.” 

u» 

SGeoi'gia.  ! 

16 

“ Otlier.” 

17 

SGeoi-gia. 

"(South  Can»lina. 

17 

(Soutli  (.’aroliiia.  i 
■■Other.”  j 

1 

1 

( A'llifornia. 

1 

('olorado.  * 

1 

( 'olorado. 

2_ 

Colorad(». 

2 

ATonlaiia. 

»» 

Montana. 

3 

South  Dakota. 

.3 

Utah.  1 

3 

( 'aliforiiia. 

4 

Montana. 

4 

Idaho. 

4 

Utah. 

5 

Ne.vaila. 

5 

Nrvada. 

5 

Idalio. 

(5 

Idalto. 

6 

Arizona. 

6 

Nevada. 

4 

( Iregmi. 

7 

New  Mexico. 

7 

South  Dakota. 

8 

Arizona. 

8 

('aliforiiia. 

8 

A rizona. 

9 

New  Mexico. 

9 

Texas. 

9 

New  Mexico. 

ID 

Alaska. 

10 

Oregon. 

ID 

Oregon. 

11 

Utali. 

11 

Washington. 

11 

Alaska. 

12 

AVashington. 

12 

South  Dakota. 

12 

Washington. 

13 

Sonlli  (^ir«*lina. 

13 

M iehigan. 

13 

Texas. 

14 

Nortli  ('ai'olina. 

14 

Alaska. 

14 

Michigan. 

15 

Georgia. 

15 

North  ('arolina. 

15 

Soutli  Carolina. 

16 

Mieliigan. 

16 

“Other."’ 

16 

North  ('arolina. 

17 

“Other." 

17 

South  Carolina. 

17 

Georgia. 

18 

Georgia. 

1 " 

“Other.” 

MINERAL  RE5=;0URCES. 


n<uil‘  of  ihv  Stales  and  TerriforuH  in  ihe  ]>rod action  of  (j old  a7)d  silver — 

Continued. 


iSU2. 


K'unk. 

( iolll. 

Ihmk. 

Silvur. 

II. ink. 

Total.  j 

1 

ralilnrnia. 

1 

( 'oh  rath). 

1 

Coloi  ailo. 

*» 

t ’olnratlD. 

2 

Montana. 

Montana. 

Snutli  Dakota. 

• 1 
0 

rtali. 

«> 

0 

t,hiUrornia. 

4 

Montana.  , 

4 

Itlaho. 

4 

i:tah. 

5 

Idalio. 

.n 

Novmhi. 

5 

Idaho. 

ft 

Nuvjulti. 

0 

Mo\v  ^luxico. 

0 

Nevada. 

( )n;i:ou. 

7 

Arizona. 

1 7 

South  Dakota. 

H 

A ri'/oiia. 

8 

ralifornia. 

i ^ 

Arizona. 

11 

Alaska. 

9 

Texas. 

' 0 

Now  Mexico. 

10 

Xuw  Muxiuo. 

10 

AVasliinjilon . 

; 10 

Ore*:()n. 

11 

riali. 

11 

Sontli  Dakota. 

11 

Alaska 

12 

Wa>liinu‘ton. 

12 

Miuhiptn. 

1 ^2 

Washiiiiiton. 

i;i 

South  ('arolina. 

14 

Ureuoii. 

1 14 

Texas. 

14 

(tuoroia. 

14 

North  Carolina. 

14 

Michigan.  ! 

in 

Nh>ri  U CanOina. 

15 

Alaska. 

15 

South  Carolina.  i 

It) 

^Vliuhijran. 

10 

(luoruia. 

10 

t icoriiia. 



17 

Soul  ji  Ctin'lina. 

17 

Nortli  Carolina. 

A L A S K A. 

The  general  trend  of  the  nionntain  systems  of  the  west  coast  of  onr 
< ontinent  runs  more  to  the  west  of  north  than  do<‘s  that  of  the  coast 
line  itself;  hence,  from  Washington  noi'thward  through  I’.ritish  Colnm- 
liia  to  southern  Alaska,  an  ever-increasing  ])ortion  of  these  mountains 
lave  in  part  run  out  into  the  ocean,  and  form  the  remarkably  continn- 
iius  chain  of  islands  which  lend  so  much  sceni<‘  beauty  to  the  Alaskan 
roast.  What  little  is  known  of  their  getdogical  history  points  to  a 
ronsiderable  analogy  with  that  of  the  western  slope  of  the  Sierra 
Nevada,  viz.,  an  ui>lift  in  post-Jurassii‘,  or  early  Cretaceous  times, 
bllowed  by  a deposition,  in  c()m])aratively  shallow  waters,  of  later  Cre- 
aceous  and  Tertiary  beds,  witli  local  develo])inent  of  imi)ortant  coals 
and  freapient  exhibitions  of  eru])tive  energy  continued  down  to  com- 
aaratively  recent  geological  tinn*. 

As  to  the  Alaskan  peninsula  proper,  beyond  lUount  Saint  Kliais, 
vhere  the  coast  line  titkes  a ti'end  due  west  and  tlien  southwest,  still 
ess  is  known  geologically,  for  exploraitions  have  been  conlined  to  the 
mmediate  banks  of  the  Yukon  river,  whicli  is  either  so  far  north  or  so 
ar  in  the  interior  as  to  be  beyond  tlie  bcneticent  iiiHuence  of  the  daip- 
inese  gulf  stream,  which  alone  renders  the  immediate  coast  line  of 
aonthern  Alaska  inhabitable  during  the  colder  ]>art  ot  the  year.  It  is 
;nown  that  the  coal-bearing  Laramie  rocks  extend  tar  northward 
oward  the  Arctic  circle  in  the  interior,  and  that  the  cross  chain  ot  the 
Vlentian  islands,  which  extends  sonthwestward  from  the  point  ot  the 
)eninsnla,  is  eruptive  and  probably  of  recent  origin:  but  while  it  may 
)e  considered  probable  that  geological  representatives  ot  the  older 
■ocks,  which  form  the  mountain  eliains  furtln  r south,  extend  into  the^ 
)euinsula,  the  determination  of  this  fact  is  not  of  nuudi  evident  impor- 
:auce  to  the  mining  industry,  since  <dimatic  conditions  would  appear  to 
je  such  as  to  preclude  extended  mining  operations  tliere.  It  is  the 
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island  belt  and  the  immediate  shores  of  the  mainland  in  southern 
Alaska,  with  its  comparatively  mild  climate  and  easy  water  transpor- 
tation over  inclosed  waters,  that  offer  the  best  oj»i)Ortunities  for  the 
sysUnnatic  development  of  the  mineral  wealth  that  geological  cimdi- 
tions  show  must  exist  in  the  region.  The  devclopnnMit  ot  this  wtmlth 
may  be  said  to  have  eommenced  with  the  decade,  and  the  lirst  stejis 
were  taken  by  the  ])lac<‘r  miners  with  tlunr  gold  ])ans,  washing  the 
sands  of  the  streams  and  the  d(‘bris  from  the  hillsides.  They  did  not 
confine  themselves  in  their  exjdorations  to  the  coast  belt,  but  crossed 
-the  mountains  to  the  waters  flowing  into  the  Yukon  river.  Here 
gravels  rich  enough  to  pay  under  primitive*  methods  have  been  touml,. 
and  from  the  Y'nkon  district,  on  Forty mile  creek,  over  a quarter  ol  a 
million  dollars  worth  of  gold  is  said  to  have  been  obtained  without  the 
use  of  mercuiy.  It  is  (piite  iuqiossible  to  determine  with  any  accuracy 
the  amount  of  gold  actually  produced  by  such  workings,  on  account  of 
the  number  of  individual  miners  who  cany  away  and  sell  the  gohl 
dust  they  obtain;  hence,  the  tigures  given  below  may  be  taken  as  con- 
siderably below  the  actual  amount  extracted.  It  seems  doubtful,  how- 
ever, whether  this  interior  country,  where,  owing  to  the  severity  <»f  the 
climate,  it  is  ])Ossible  to  work  h'ss  than  a third  ot  the  year,  and  the 
exiH‘iise  of  transporting  supplies  ovei’  the  mountains  is  very  great, 
will  ever  become  the  scene  of  systematic  mining. 

In  the  coast  belt,  luuvever,  explorations  eonsecpient  upon  placer  min- 
ing have  alrea<ly  led  to  vein  mining.  One  important  mine,  the  Tread- 
well, upon  Douglass  island,  in  latitude  08'=',  product's,  however,  two- 
thii'ds  of  the  estimated  output  of  the  Territory.  It  is  a quartz  vein 
4(M>  feet  in  width,  carrying  free  gold  and  auriferous  pyrites,  which  out- 
cro]»s  on  a stee]>  hillside  running  down  to  the  sea  shore.  The  ore  is  of 
such  very  low  grade  that  were  it  not  for  the  ]»eculiarly  advantageous 
situation  of  the  mine,  which  ri'diiees  cost  to  a minimum,  it  could  hardly 
be  worked  at  a }U'(»tit.  As  it  is,  howc'vcr,  good  management  and  an 
intelligent  exqa'iiditnre  of  capital  have  di'veloped  a large  ]>aying  mine, 
which  has  ju'oduced  during  the  past  four  years  an  annual  aveiage  of 
nearly  three-cpiarters  of  a million  of  gold  and  lias  had  a most  beneticial 
effect  in  stimulating  systematic  mining  in  the  regimi.  Tin*  mineral 
belt  as  thus  far  developed  has  a longitudinal  extent  of  about  lUd  miles 
in  a northwestt'rn  and  southeastern  dirc'ction.  but  is  said  to  be  only  a 
few  miles  widi',  and,  even  slnadd  it  prove  to  be  geologically  widi'r,  cli- 
matic conditions  will  ]»robably  coniine  the  area  of  iirotitable  working 
to  the  immediate  proximity  of  tin*  ocean.  The  gt'iieral  gc'ologieal  con- 
ditions that  ])revail  in  this  belt,  as  far  as  known,  slmw  a close  ri'sem- 
blance  to  the  gold  Indt  of  ('alifornia;  like  the  latter  the  values  are 
priiKTiially  in  gohl,  which  is  aceonqianied  in  certain  parts  of  the  region 
by  silver,  galena,  and  copper  ores.  It  is  jirobable,  however,  that  in 
this  colder  region  tin*  limit  in  depth  of  free  gold  or  oxidized  ores  will 
be  sooner  reached,  and  the  miner  be  brought  to  face  the  problem  of 
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pi  Dtitiibly  treating;-  auriferous  .sulpliurets,  Avhicli  has  so  often  proved  an 
in  nirmouutable  obstacle  to  the  eontimied  development  of  goldmines. 
This  obstacle  has,  however,  already  been  successfully  overcome  in  the 
Ti  eadwell  mine  by  the  adaptation  of  the  chlorination  process. 

Ihe  annual  product  of  the  Territory,  which  is  given  as  exclusively 
g(  Id  (the  silver  product  being  com])aratively  insignificant)  shows  a 
st  md  V increase  during  the  decade.  Th  is  increase  is  remarkable  rather  for 
itii  regularity  than  its  amount  and  is  hence  of  more  favorable  import  for 
tl  e permanency  of  the  development  of  the  mineral  resources  than  would 
b(  one  subject  to  violent  tiuctuations,  for  while  the  discovery  of  exee})- 
tionally  rich  ore  bodies  undoubtedly  causes  a raiud  development  of  the 
district  in  which  they  occur,  the  reaction  which  follows  the  inevitable 
ejhaustiouof  such  Imdies  may  more  than  counteract  the  good  effect 
w rich  they  have  had,  so  far  as  its  permanent  j^rosperity  is  concerned. 

rrodticfion  of  (fold  iu  Alasl’a  since  ISSO. 
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ARIZONA. 

r.ut  little  is  known  with  certainty  about  the  geological  relations  of 
tl  e ore  deposits  of  Arizona,  no  systematic  geological  studies  yet  hav- 
ii  g been  made  of  the  Territory  as  a whole,  nor  of  any  of  its  rich  mining 
d stricts.  As  its  name  indicates  it  is  a generally  arid  region,  the  arid- 
it  increasing  from  the  east,  westward  and  southward,  the  Avestern  part 
ol  the  Territory,  though  traversed  by  the  Colorado  river,  having  the 
d'-sert  features  that  characterize  the  greater  pai  t of  Nevada. 

The  northeastern  portion  forms  part  of  the  Colorado  plateau,  about 
one-third  of  which  is  included  within  the  boundaries  of  Arizona.  It  is 
a!  i elevateil  region  supporting  some  forest  growth,  and  as  contrasted 
with  the  rest  of  the  Territory  is  fairly  well  watered.  To  the  southwest 
ol  the  plateau  region  are  a series  of  narrow  isolated  ranges  separated 
b, ' broad  arid  valleys,  similar  to  the  basin  ranges  of  Nevada,  with  which, 
b, ' their  general  northwesterly  trend,  they  are  connected.  They  are 
ni  ade  up  generally  of  Paleozoic  strata  resting  on  a basement  of  crys- 
ti  nine  rocks,  and  traversed  to  a greater  or  less  extent  by  eruptives. 
T le  intervening  valleys  in  general  increase  in  width  to  the  southwest, 
a]»proach  more  and  more  to  sea  level,  and  Paleozoic  strata  disappear, 
tl  e rocks  being  mainly  granites  and  schists.  Coal-bearing  rocks  appear 
t(  be  entirely  wanting.  Under  such  physical  conditions  mining  and 
p astoral  pursuits  are  the  only  self  supporting  industries.  Two  trail s- 
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continental  raiilway  lines  cross  the  Territory  from  east  to  west,  but 
have  few  branches,  the  greater  part  of  the  region  not  being  able  to 
support  anything  more  tlmn  the  s])arsest  jiopulation. 

Detrital  maiteriad  is  accumuhited  in  very  consideiable  quantities  in 
some  of  the  valleys,  es])ecially  in  the  central  part  of  the  lerritory. 
Many  of  them  contain  considerable  amounts  of  free  gold,  but  the  .seaircity 
of  water  iu  most  cases  forms  an  insurmountable  obstacle  to  their  devel- 
opment. Some  attempts  are  said  to  have  been  made  to  utilize  theiiater 
of  the  Colorado  river  in  working  neighboring  placer  gravels,  but  with 
w hat  success  is  not  reported. 

The  product  of  the  Territory  may  be,  therefore,  assumed  to  come 
almost  exclusively  from  deep  mines.  The  .statistics  ot  production  show 
a fairly  steady  annual  output  of  gold  amounting  to  about  a million  of 
dollars  in  value,  wdiile  the  product  of  silver  has  decreased  with  remark- 
able regularity  from  over  seven  millions  at  the  beginning  ot  the  decade 
to  about  a million  and  a quarter  at  its  close.  The  most  important  sil- 
ver-prodjiicing  region  has  been  the  Tombstone  district,  in  the  south- 
eastern part  of  the  Territory,  wTiere  silver-lead  deposits  in  limestone, 
associated  with  eruptive  rocks,  commenced  producing  early  in  the 
decade.  The  product  of  the  county  (Cochise)  in  wdiich  these  mines 
occur  is  said  in  1882  to  have  been  as  much  as  8000,000  in  gold  and  over 
$5,000,000  in  silver,  and  in  1892  to  have  fallen  oft  to  about  a tenth  ot 

these  amounts,  re.spectively. 

Silver-lead  deposits  have  been  developed  in  other  parts  of  the  Ter- 
ritory to  a ceitain  extent,  and  do  not  appear  to  have  !)eeu  entirely  con- 
tined  to  limestones,  which  may  account  for  their  relatively  small  and 
uncertain  production,  for  it  is  in  the.se  rocks  that  the  imimm.se  bodies  of 
lead  and  .silver  ores  yielding  annual  products  of  several  millions  in  value 

are  usually  found. 

Arizona  undoubtedly  posses.ses  great  mineral  wmalth  and  abundant 
stores  of  precious  metal  ore.s,  but  iu  the  absence  ot  any  delinite  geolog 
ical  knowledge  Avith  regard  to  them  it  is  impossible  to  intelligently 
account  for  the  decrease  in  the  ]irOduet.  Probably  the  A\ant  ol  such 
knoAvledge  has  been  a lactor  in  this  decrease,  since  capital  is  with  difti- 
ciilty  indneed  to  invest  in  the  unkimwe.  Other  probable  cau.ses  are  to 
be  found  in  the  physical  character  of  the  region,  a Avant  of  abundant 
and  chcai>  transportation  facilities,  and  tlic  absence  of  local  supplies  of 
coal,  all  of  which  render  the  cost  of  mining  and  of  reduction  of  the  ores 
relatively  high,  so  that  only  cxce])tionally  rich  ores  yield  a profit  to 
the  miner,  and  such  ores  are  gencially  iu  small  amount  and  rapidly 
exhau.sted.  An  abundant  sui)])ly  of  low-grade  ores  is  the^ surest  basis 
on  which  a i)ermanent  mining  industry  can  be  ftuind.  With  a falling 
price  of  silver  the  outlook  for  lu’ccimis-metal  production  in  the  T»‘rri- 
tory  must  therefore  be  considered  most  unpromising,  for  successliil 
gold  mining  is,  as  a rule,  even  more  depemlent  on  low  costs  than  silver 


mining. 
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C A E 1 F O n N T A . 

Although  the  yield  of  the  gold  deposits  of  Cidiforuia  has  from 
various  causes  greatly  fallen  off  during  tlie  decade,  this  State  still 
holds  the  first  rank  as  a gold  producei'.  The  original  source  of  the 
gold  of  Oaliforuia  is  found  in  the  quartz  veins  occurring  in  a highly 
nietamorphosed  series  of  rocks,  of  both  sedimentary  and  eruptive  ori- 
gin, steeply  upturned  against  the  west  flank  of  the  great  granite  bodies 
of  the  Sierra  Ti^evada,  and  generally  known  as  the  gold  belt  or  aurifer- 
ous slates.  By  their  great  alteration  the  fossil  casts  of  the  sediment- 
ary series  have  been  so  largely  obliterated  that  their  exact  geological 
age  has  been  almost  impossible  to  determine.  The  first  recognizable 
fossils  found  in  them  were  considered  to  be  of  Jurassic  age,  but  more 
detailed  studies  of  later  years  have  extended  the  possible  age  of  the 
gold-bearing  sedimentary  rocks  downward  into  the  Paleozoic  and 
upward  into  the  Lower  Cretaceous.  The  eruptive  rocks  are  intrusive 
dioidtes  and  diabases,  in  .some  cases  altered  into  serpentine.  Besting 
unconformably  upon  the  auriferous  slates  along  the  foothills  are  beds 
of  later  Cretaceous  age  which  contain  no  original  deposits  of  gold. 

For  something  over  100  miles  northward  from  what  was  originally 
considered  as  the  southern  limit  of  the  gold  belt  proper,  the  qiiartz  veins 
follow  the  apparent  strike  of  the  slates  in  a north  and  south  direction, 
parallel  with  the  general  trend  of  the  range,  and  form  a regular  and 
definite  line,  which  is  known  as  the  Mother  lode.  The.se  veins  are 
generally  iu  the  sedimentary  rocks,  somefime.s  at  the  contact  of  intrusive 
bodies.  Their  princii)al  metallic  consfitueufs  are  free  gold  and  aurifer- 
ons  pyrites,  with  iusiguificant  amounts  of  other  metals.  The  above- 
mentioned  characteri.stics  hold  good  for  a majority  of  the  veins  iu  the 
gold  belt,  but  there  are  many  variations  from  them,  especially  in  the 
middle  region  from  whose  disintegration  the  richest  placers  were 
derived.  The  veins  sometimes  trend  east  and  west  and  are  entirely 
inclo.sed  in  eruptive  rocks,  in  which  case  their  mineral  constituents  are 
more  varied  and  include  some  silver  and  base  metal  ores.  In  other  cases 
they  show  a tendency  to  follow  in  the  sedimentary  beds  a direction 
])arallel  with  the  contact  of  inclosed  eruptive  bodies,  and  again  cross 
from  the  former  into  the  latter.  A certain  belt  of  diabase  is  character- 
ized by  the  occurrence  of  copper  ores. 
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The  auriferous  slates  were  at  first  supposed  to  be  confined  to  the 
Sierra  Nevada  proper,  which  terminates  on  the  north  in  the  geological 
break  made  by  the  lava  flows  .surrounding  the  extinct  volcanoes  of 
Lassens  ])eak  and  Mount  Shasta,  and  at  the  south  is  cut  off  toi)ogra])h- 
ically  by  the  Mojave  de.sert.  Theirg«*ological  repre.sentatives  have  since 
been  traced  to  the  northeru  boundary  of  the  State  and  into  western 
Oregon,  and  their  continuation  beyond  the  desert  is  found  in  the  moun- 
tains of  southern  California  and  extends  across  the  boundary  into  Lower 
California  along  the  eastern  side  of  the  peninsula. 

It  Avas  in  the  middle  region  of  the  western  slope  of  the  Sierra  Nevada 
that  the  original  discovery  of  placer  dei)osits  Avas  made,  and  this  region 
has  since  continued  to  be  the  g'reatest  producer  of  gold.  Here  the 
topographical  conditions  Avere  peculiarly  favorable  to  theconceutrati<m 
of  gravel  and  detrital  material  resulting  from  the  disintegration  of  gohl- 
bearing  rocks  into  bodies  that  could  readily  be  worked  by  the  aid  (d 
abundant  Avater.  The  high  range  of  the  Sierra,  Avith  its  remarkably 
long  Ave.stern  .shq)e,  50  miles  in  extent,  condenses  the  moisture-laden  cur- 
rents coming  from  the  Pacific  into  large  and  rapid  streams,  which  become 
violent  torrents  during  certain  seasons.  The  great  diurnal  A ariation  of 
temperature  is  inoreoA'or  a poAverful  disintegrating  agent.  Under  the.se 
conditions  unusually  large  amounts  of  detrital  matter  are  carried  doAvn 
by  the  modern  sti  eams,  and  in  their  long  courses  a very  considerable 
concentration  of  the  heavy  sands  rich  in  free  gold  takes  place.  These 
conditions  must  have  prevailed  to  a considerable  extent  iu  an  earlier 
geological  jieriod,  for  not  oidy  are  rich  gravels  found  along  the  beds 
of  modern  streams,  but  the  beds  of  ancient  and  now  abandoned  riv'ers, 
crossing  the  modern  ones  at  a considerable  angle,  are  found  to  be  filled 
Avith  gold-bearing  gravels.  These  ancient  gravels  have  been  in  part 
protected  from  erosion  by  flows  of  lava,  Avhich  constitute  the  many 
table  mountains  of  the  region,  and  in  part  remain  as  gravel  ridges 
betAveen  the  beds  of  the  modern  streams. 

The  rapid  descent  and  considerable  volume  of  the  modern  streams 
are  more  especially  favorable  to  a system  of  mining  Avhich  originated 
here  Avhen  the  richer  modern  i)lacers  were  so  far  exhausted  that  it  was 
110  longer  profitable  to  work  them  by  former  primitiAe  methods.  This 
is  knoAvn  as  hydraulic  mining,  and  cousi.sts  in  directing  an  artificial 
stream  through  a large  nozzle  and  under  the  pressure  of  a high  col- 
umn of  water  upon  a gravel  bank  and  Avashiug  it  bodily  into  sluice 
boxes,  in  AAdiich  the  gold  is  in  part  automatically  caught  by  mercury 
properly  disposed  to  come  into  contact  Avith  it.  Under  this  .'System  it 
has  been  possible  to  Avork  oati*  Avhole  mountains  of  debris  and  extract 
at  a profit  the  gold  from  gravel  that  contains  only  a few  (-eiits  Avorth 
l)cr  cubic  yard.  Where,  OAviug  to  the  laAUi  coA  ering  and  the  compacted 
nature  of  the  gra\Tl,  this  process  is  not  practicable,  drift  mining  has 
been  resorted  to,  and  tunnels  have  been  run  to  reach  the  beds  of  the 
ancient  streams  and  extract  the  richer  concentration  of  gravel  in  the 
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hollows  of  these  beds.  All  these  methods,  ])roi)evly  classed  placer 
miuin<>-,  since  they  work  only  ni)on  detrital  mat.Tial,  have  kept  up  the 
proportion  of  fi'old  produced  from  placers  in  spite  of  the  rapid  exhaus- 
tion of  the  richer  concentrations  in  the  lower  ])arts  of  the  stream  beds. 
In  1880,  according  to  census  relurus,  about  half  of  the  total  gold  prod- 
uct of  the  State,  which  was  over  seventeen  millions  of  dollars,  was 
derived  from  placer  mines  and  half  from  deep  mines  or  original  depos- 
its. Later  returns  do  not  segregate  tiie  product  of  placer  from  that  of 
deet>  mines,  but  it  is  safe  to  assume  tliat  the  decrease  in  the  gold  prod- 
uct during  the  decade  to  an  average  of  SlL’,O()l),OP0  to  $ id, 000, 000  has 
been  largely  due  to  a decrease  in  hydraulic  mining.  The  farmers  had 
long  been  complaining  of  the  danufge  to  their  arable  land  resulting 
from  the  sands  and  gravel  s[)rcad  out  over  them  by  hydraulic  mining, 
and,  as  a result  of  litigation  in  tlu*.  early  ))art  of  the  decade,  a law  was 
l>assed  entirely  prohibiting  this  form  of  mining  on  navigable  streams. 
As  a result  of  this  the  greater  ])art  of  tlie  hydraulic  mining  in  the  State 
was  sto{)ped,  and  drift  mining,  on  account  of  its  ex]>ense,  could  not  ade- 
quately till  its  place.  Costly  ditches  and  hydrauli<'  plants  were  thereby 
rendered  practically  valueless  and  capital  was  dis(*onraged  from  invest- 
ing in  this  form  of  mining,  which  necessarily  involves  a very  large  pre- 
liminary expenditure  of  money  betbre  any  returns  can  be  expected. 
In  1892  Congress  passed  a law  ])rovi<liug  Ibr  the  appointment  of  a 
commission  under  whose  supervision  impounding  dams  and  other 
means  of  taking  care  of  the  debris  might  be  constructed,  which  it  was 
expected  would  result  in  the  resumption  of  work  by  a considerable  por- 
tion of  existing  hydraulic  mines.  The  statistics  of  i)ioduction  have  not 
yet  .shown  any  beneticial  result  from  this  action,  which,  however,  would 
necessarily  be  slow  on  account  of  the  well-known  timidity  of  capital  in 
regard  to  mining  euterj)ris(is,  especially  where  any  permanent  effects 
of  legislation  must  be  depended  xipou.  It  may  rea.sonably  be  looked 
for  in  time,  however,  when  confidence  in  the  efliciency  of  this  measure 
is  crei'.ted,  and  especiallj^  as  a result  of  the  fall  in  the  price  of  silver, 
which  will  naturally  direct  investments  into  gold  rather  than  silver 
mining.  Deep  or  vein  mining  has  apparently  been  fairly  permanent  in 
its  production.  Where  one  mine  runs  out  of  good  ore  another  runs 
into  it.  The  increase  in  expense  as  the  mine  grows  deeper  is  more  or 
less  offset  in  reduction  in  co.st  of  treatment,  as  mechanical  and  chem- 
ical i)rocesses  of  concentration  result  in  the  extraction  of  an  increjising 
percentage  of  the  gold  contained,  especially  in  sulphuret  ores. 

In  those  portions  of  the  gold  belt  beyond  the  immediate  slopes  of  the 
Sierra  Nevada,  both  north  and  south,  topographical  conditions  have  not 
been,  as  a rule,  so  favorable  to  the  formation  of  largo  areas  of  placer 
ground.  This  incentive  to  the  rapid  development  of  a gold  region 
being  wanting,  the  progress  of  gold  mining  has  necessarily  been  slow, 
although  it  is  known  that  valuable  gold  or<-s  exist  in  the  rocks.  A 
commencement  has  been  made,  however,  and  when  existing  mines  have 


) 


c 


f 


PRECIOUS  METAL  INDUSTRY  IN  THE  UNITED  STATES. 


63 


proved  themselves  successful  others  will  be  opened.  The  advance  will 
undoubtedly  be  more  rapi(J  when  systematic  siu  veys  are  completed 
which  shall  give  authoritative  information  as  to  the  existing  geological 
conditions. 

The  silver  product  of  the  State  of  California,  as  shown  by  the  t.J)le 
below,  is  small  and  very  variable.  A portion  of  it  is  produced  in  the  gold 
belt  proper  as  a by-product  in  gold-mining  and  in  part  as  an  actual 
alloy  with  the  gold.  The  greater  portion  ])roduced  during  the  decade 
has,  however,  been  derived  from  Mono,  Inyo,  and  San  Hernardino  coun- 
ties, in  the  eastern  ]>art  of  the  State,  from  de])osits  who.se  gc'ological 
relations  ally  them  rather  with  Nevada  or  Great  Basin  methods  of 
occurrence  than  with  those  of  California.  They  consist  of  rich  sihau- 
minerals  occurring  in  recent  eruptives  or  in  linu'stones,  and  are  conlined 
to  a comparatively  few  localities.  Unless  sonu'  such  great  vein  as  the 
Comstock  should  be  discovered,  which  is  hardly  likely,  it  is  not  ]»robable 
that  the  silver  output  of  California  in  the  imiiKHliate  future  will  be  con- 
siderable or  permanent.  In  that  of  gold,  however,  it  is  reasonable  to 
look  for  a steady  and  permanent,  though  perhai)s  not  very  ra[)id,  i ncrease. 

rrodnetion  of  fjold  and  aih'cr  in  CaUfornia  since 
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C O O R A O . 

Colorado  is  a region  exceptionally  well  adapted,  both  physically'  and 
geologically,  to  become  the  scene  of  a great  and  permanent  mining 
industry.  The  great  mass  and  (devatiou  of  its  mountains  produce  a 
relatively  abundant  precipitation,  and  the  waters  of  its  numerous 
mountaiu  streams  furnish  the  means  for  rendering  a large  portion  of  its 
valley  and  plain  area  rich  agricultural  regions  capable  of  supporting 
a considerable  iiopulation.  Extensive  and  valuable  coals  are  found  in 
almost  every  portion  of  the  State,  and  railroads  have  sent  their  ramifica- 
tions in  every  direction,  not  only  through  the  valleys,  but  over  the  tops 
of  high  mountain  ranges,  wherever  there  was  promise  of  the  founding 
of  a permanent  industry. 

The  geological  structure  of  its  numerous  high  mountain  ranges, 
showing,  as  it  does,  the  results  of  repeated  and  i)owerful  orographic 
movements  accompanied  by  i)lentiful  outbursts  of  eruptive  rocks,  indi- 
cates conditions  peculiarly  favorable  to  the  concentration  of  metallic, 
minerals  into  ore  deposits.  Its  mineral  resources  are  varied  and  aluin- 
dant,and  by  no  means  confined  to  the  nrecious  metals;  yet  in  thq  thirty- 
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TOO  years  that  have  elajrsed  since  tlieir  discovery  it  has  produced 
loutoiie  hundred  and  tive  millions  ol’gold  and  three  hundred  millions 
silver.  In  contrast  to  that  of  California,  the  development  of  its 
ining  industry  has  been  comparatively  slow,  and  of  the  above-meii- 
)iied  amounts  nearly  one  half  the  gold  and  tive-sixths  of  the  silver 
IS  been  produced  in  the  last  thirteen  y<^ars. 

As  in  other  regions,  it  was  the  discovery  of  ]>lacer  gold  that  tir.st 
tracted  the  miner — in  185b- (!() — to  what  was  then  a comparatively 
iknown  region.  As  to  what  was  the  annual  i)roduct  of  the.se  early 
■ars  e.stimates  vary  widely  and  nothing  is  certainly  known.  The  vein 
ining,  which  followed  the  exhaustion  of  the  richer  i)lacers,  was  con- 
icted  under  a disadvantage,  for  most  of  the  ores  contained  a great 
any  other  imtallic  minerals  besides  gold  and  silver — hence  constitut- 
g what  is  called  base  metal  ore.s — and  could  not  be  reduced  by  the 
aii)ler  process  of  amalgamation. 

It  is  in  the  older  crystalline  and  eruptive  rocks  which  were  the  first 
be  prospected  that  the  gold-bearing  ores  are  mainly  found,  whereas 
e great  bonanzas  of  silver-bearing  ores  have  beeTi  found  in  Paleozoic 
nestones,  and  it  was  not  until  the  discovery  of  the  latter  ores  at 
'advillc  in  1878-’79  that  their  value  was  recogidzed  and  prospectors 
dd  more  attention  to  their  surlace  indications,  which  before  had  been 
nsidered  valueles.s. 

Smelting  plants  were  necessary  for  the  reduction  of  these  ores,  and 
is  their  great  increase  that  has  been  the  mo.st  important  factor  in 
e rapid  imwease  in  the  mining  industry  of  Colorado  since  1880.  To 
ose  established  in  the  immediate  vicinity  of  the  mines  have  been 
hied  great  central  plants  at  Denver  and  Pueblo  as  well  as  in  Eastern 
ties,  which,  owing  to  their  proximity  to  coal  liedds  and  to  their  ability  to 
ceive  ores  by  rail  from  every  part  of  the  State,  and  even  from  other 
ates,  can  work  more  cheaply  and  to  greater  advantage.  The  cost 
smelting  has  thus  been  reduced  as  much  as  50  per  cent,  during 
e decade.  This  has  reacted  favorably  on  the  development  of  mines, 
ice  by  the  ready  market  thus  alfordeil  for  their  product  a great  many 
ines  have  been  opened  and  worked  the  oi’es  of  which  could  not  other- 
ise  have  been  reduced  at  a jnofit.  The  effect  of  this  industrial  devel- 
nnent  has  been  most  marked  in  the  silver  product,  since  the  greater 
irt  of  the  silv'erores  must  be  reduced  by  .smelling,  whereas  gold  ores 
e more  generally  treated  by  amalgamation.  The  effect  upon  thejiro- 
iction  of  gold  has  also  been  beneficial,  since  there  are  ores  carrying 
lid,  such  as  the  telluride  ores  of  P>oulder  county  and  the  concentrates 
)m  the  tailings  of  gold  mills,  from  which  tlie  gold  can  only  be  extracted 
a profit  by  mixing  with  other  ores  in  the  larger  smelting  works.  Of 
te  years,  moreover,  numerous  wet  processes  for  the  extraction  of  gold 
un  complicated  oi’es  have  been  successfully  introduced  in  various 
Lits  of  the  State. 

In  considering  the  geological  distribution  of  the  precious-metal 
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beaiing  ores  the  following  broad  general  features  may  be  recognized. 
The  mountain  masses  of  Colorado  are  divided  in  a general  way  into 
two  north  and  south  u])lifts — the  Colorado  or  Front  range,  and  the 
complex  of  ranges  forming  the  Sawatch  uplift — with  a third  uplift,  the 
San  Juan  group,  at  the  south,  whose  greatest  extension  is  east  and 
we.st  rather  than  north  and  south. 

The  two  first  named  uplifts  con.sist  of  a nucleus  of  Arehean  or  ancient 
crystalline  rocks  surrounded  by  a varying  fringe  of  ui)turned  Paleozoic 
and  Me.sozoic  sediments,  the  whole  cut  through  by  dikes  and  intrusive 
sheets  of  erujjtive  rocks.  The  Paleozoic  rocks  are  mostly  limestones 
and  quartzites;  the  Mesozoic  rocks,  sandstones  and  clay  shales.  Here 
the  bulk  of  the  sih'er-bearing  ores  are  found  in  the  Paleozoic  lime- 
stones, while  the  crystalline  rocks  afford  both  gold  and  silver  ores,  and 
the  Mesozoic  rocks  contain  but  tew  workable  deposits.  The  luecious- 
metal  deposits  are  invariably  found  in  more  or  less  intimate  as.sociation 
with  the  eruptive  rocks,  and  in  a few  cases  gold-bearing  ores  are  found 
within  the  latter  and  also  in  the  Mesozoic  shales  immediately  adjoining 
them. 

The  San  Juan  group  is  made  of  a similar  .series  of  rocks,  but  dit- 
ferently  distiibuted,  eruptive  rocks  forming  the  greater  i)art  of  the 
surface  exposures  and  the  sedimentary  and  ancient  crystalline  rock 
masses  being  so  broken  up  that  the  nucleal  structure  is  no  longer 
aiiparent.  The  greater  part  of  the  precious-metal  ores  are  found  in  the 
eruptive  masses,  being  generally  mixed  ores  carrying  values  in  gold, 
silver,  and  other  metals,  but  important  deposits  are  found  whose  values 
are  almost  exclusively  gold  or  silver.  Precious-metal  deposits  are  also 
found  in  the  occasional  exposures  of  Paleozoic  limestones,  and  to  a 
limited  extent  in  the  fringing  Mesozoic  sandstones. 

In  the  Colorado  or  Front  range  the  Paleozoic  rocks  which  surround 
the  Arehean  nucleus  are  mostly  buried  beneath  the  later  Mesozoic 
sediments;  consequently  it  is  in  the  crystalline  rocks  and  the  associated 
eruptive  masses  that  the  principal  precious-metal  deposits  have  been 
found.  The  bidk  of  the  product  comes  from  the  mining  districts  of 
Boulder,  Clear  Creek,  and  Gilpin  counties.  The  ores  of  the  former  are 
rather  unusual  in  that  they  consist  largely  of  tellurides.  Its  xn'oduct 
is  relatively  small,  being  less  than  half  a million  annually,  and  three- 
fourths  of  its  value  is  in  gold.  Clear  Creek  ])roduces  mixed  base-metal 
ores,  less  than  a third  of  whose  iirecious-metal  values  is  in  gold.  In 
Gilpin  county,  which  is  the  oldest  mining  district  in  the  State,  the  ores 
are  mainly  iiyrites  and  of  the  i)recious-metal  values  80  to  90  percent, 
is  gold.  It  has  in  oduced  since  1800  about  fifty-foui-  millions  of  the  pre- 
cious metals.  The  combined  annual  i>roduct  of  these  three  districts 
has  varied  from  four  to  a little  over  five  millions  of  the  two  metals,  hav- 
ing reached  the  larger  amount  at  the  beginning  and  again  at  the  end 
of  the  decade.'  The  proportion  of  either  metal  in  the  total  iiroduct  has 
also  varied  from  year  to  year,  as  it  comes  from  a very  great  number  of 
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reo  years  that  have  elapsed  since  their  discovt'ry  it  lias  produced 
out  one  hundred  and  five  millions  of  gold  and  three  hundred  millions 
silver.  In  contrast  to  that  of  California,  the  development  of  its 
ning  industry  has  l)een  (!om])aratively  slow,  and  of  the  above-men- 
-ned  amounts  nearly  one  half  the  gold  and  live-sixths  of  the  silver 
s been  produced  in  the  last  thirteen  years. 

As  in  other  regions,  it  was  the  discovery  of  placer  gold  that  first 
traded  the  miner — in  ISoh-iiO — to  what  was  then  a comparatively 
known  region.  As  to  what  was  the  annual  product  of  these  early 
ars  estimates  vary  widely  and  nothing  is  certainly  known.  The  vein 
ning,  which  followed  the  exhaustion  of  the  richer  jjlacers,  was  con- 
.cted  under  a disadvantage,  for  most  of  the  ores  contained  a great 
iny  other  imdallic  minerals  besides  gold  and  silver — hence  constitut- 
g what  is  called  base  metal  oi'cs — and  could  not  be  reduced  by  the 
ii[)ler  inocess  of  amalgamation. 

It  is  in  the  older  crystalline  and  eruptive  rocks  which  were  the  first 
be  pro.spected  that  the  gold-b<‘aring  ores  are  mainly  found,  whereas 
e great  bonanzas  of  silver-bearing  ores  have  been  found  in  I’aleozoic 
nestones,  and  it  was  not  until  the  discovery  of  the  latter  ores  at 
‘advillc  in  ISTS-'TO  that  their  value  was  recognized  and  prospectors 
lid  more  attention  to  their  surface  indications,  which  before  had  been 
nsidered  valueless. 

Smelting  plants  were  necessary  tor  the  reduction  of  these  ores,  and 
is  their  great  increase  that  has  been  the  mo.st  im])ortant  factor  in 
e rapid  increase  in  the  mining  industry  of  Colorado  since  18S0.  To 
ose  established  in  the  immediate  vicinity  of  the  mines  have  been 
hied  great  central  i)lauts  at  Denver  and  Pueblo  as  well  as  in  Eastern 
ties,  which,  owing  to  their  proximity  to  coal  fields  and  to  their  ability  to 
ceive  ores  by  rail  from  every  part  of  the  State,  and  even  from  other 
ates,  can  work  more  cheaply  and  to  greater  advantage.  The  cost 
smelting  has  thus  been  reduced  as  much  as  oO  ]>er  cent,  during 
e decade.  This  has  reacted  favorably  on  the  develoi)ment  of  mines, 
ice  by  the  ready  market  thus  afforded  for  their  product  a great  many 
ines  have  been  opened  and  worked  the  ores  of  which  could  not  other- 
ise  have  been  naluced  at  a ]uoiit.  The  effect  of  this  industrial  devel- 
nnent  has  been  most  marked  in  the  silver  product,  since  the  greater 
irt  of  the  silver  ores  must  be  reduced  bj'  smelting,  whereas  gold  ores 
e more  generally  treated  by  amalgamation.  The  effect  upon  thejiro- 
iction  of  gold  has  also  been  beneficial,  since  there  are  ores  carrying 
•Id,  such  as  the  telluride  ores  of  Boulder  county  and  the  concentrates 
im  the  tailings  of  gold  mills,  from  which  the  gold  can  only  be  extracted 
a profit  by  mixing  with  other  ores  in  the  larger  smelting  works.  Of 
te  years,  moreover,  numerous  wet  processes  for  the  extraction  of  gold 
nil  com]»licated  ores  have  been  successfully  intioduced  in  various 
irts  of  the  State. 

Ill  considering  the  geological  distribution  of  the  precious-metal 


PRECIOUS  METAL  INDUSTRY  IN  THE  UNITED  STATES.  (i.O 


I 

I 


N 


bcaiing  ores  the  following  broad  general  features  may  be  recognized. 
The  mountain  masses  of  Colorado  are  divided  in  a general  Avay  into 
two  north  and  south  uiilifts— the  Colorado  oi'  1-b'ont  range,  and  the 
complex  of  ranges  forming  the  Sawatch  uplift— with  a third  uplifr,  the 
San  Juan  group,  at  the  south,  whose  greatest  extension  is  east  and 
Avest  rather  than  north  and  south. 

The  tAvo  first  named  uplifts  consist  of  a nucleus  of  Archean  or  ancient 
cry.stalline  rticks  surrounded  by  a varying  fringe  of  uiiturncd  Paleozoic 
and  Mesozoic  sediments,  the  Avhole  cut  through  by  dikes  and  intrusive 
sheets  of  eruptive  rocks.  The  Paleozoic  rocks  are  mostly  limestones 
and  cpxartzites;  the  i\Iesozoic  rocks,  sand.stones  and  clay  shales.  Here 
the  bulk  of  the  sihmr-bearing  ores  are  found  in  the  Paleozoic  lime- 
stones, AA’hile  the  crystalline  rocks  afford  both  gold  and  silver  ores,  and 
the  Mesozoic  rocks  contain  but  fcAv  Avorkablc  deposits.  'I’he  [trecious- 
metal  deposits  are  invariably  found  in  more  or  less  intimate  association 
Avith  the  eruptive  rocks,  and  in  a few  cases  gold-bearing  ores  are  found 
Avithin  the  latter  and  also  in  the  Mesozoic  shales  immediately  ailjoining 
them. 

The  San  Juan  group  is  made  of  a similar  series  of  rocks,  but  dif- 
ferently di.stribuTcd,  eruptive  rocks  forming  the  greater  part  of  the 
surface  eximsures  and  the.  sedimentary  and  ancient  crystalline  rock 
masses  being  so  broken  up  that  the  nucleal  structure  is  no  longer 
axiparent.  The  greater  i>ai  [ of  the  precious-metal  ores  are  found  in  the 
eruptive  masses,  being  generally  mixed  ores  carrying  A'alues  in  gold, 
silA^er,  and  other  metals,  but  important  deposits  are  found  whose  values 
are  almo.st  exclusi\*ely  gold  or  silver.  Precious-metal  deposits  are  also 
found  in  the.  occasional  exposures  of  Paleozoic  limestones,  and  to  a 
limited  extent  in  the  fringing  Mesozoic  sandstones. 

In  the  Colorado  or  Front  range  the  Paleozoic  rocks  which  surround 
the  Archean  nucleus  are  mostly  buried  beneath  the  later  Mesozoic 
sediments ; con.sequently  it  is  in  the  crystalline  rocks  and  the  associated 
eruplive  masses  that  the  principal  precious-metal  deposits  ha ac  been 
found.  The  Imlk  of  the  product  comes  from  the  mining  districts  of 
Boulder,  Clear  Creek,  and  Cilpin  counties.  The  ores  of  the  former  are 
rather  unusual  in  that  they  consist  largely  of  tellurides.  Its  iiroduct 
is  relatively  small,  being  less  than  half  a million  annually,  and  three- 
fourths  of  its  value  is  in  gold.  Clear  Creek  jiroduces  mixed  base-metal 
ores,  less  than  a third  of  Avhose  iirecious-metal  values  is  in  gold.  In 
Gilpin  county,  Avhich  is  the  oldest  mining  district  in  the  State,  the  ores 
are  mainly  pyrites  and  of  the  [)recioii.s-metal  values  80  to  90  percent, 
is  gold.  It  has  produced  since  1800  about  lifty-four  millions  of  the  pre- 
cious metals.  The  combined  annual  i>roduct  of  these  three  districts 
has  varied  from  four  to  a little  OA’er  th^e  millions  of  the  tAvo  metals,  hav- 
ing reached  the  larger  amount  at  the  beginning  and  again  at  the  end 
of  the  decade.  The  proportion  of  cither  metal  in  the  total  product  has 
also  varied  from  year  to  year,  as  it  comes  from  a A'ery  great  number  of 
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sej'arate  mines  wliicli  have  thin  vertical  veins,  wiio.se  imlivitlual  prod- 
uc  is  necessarily  variable  according  as  they  are  in  bonanza  or  barren 
gn  mild  and  with  the  dejitli  and  conseiinent  increase  in  cost  ofextraction 
of  the  ore.  Nevertheless,  for  the  w hole  period  the  proportion  of  the 
im  tabs  has  been  about  equal,  and  though  no  great  increase  in  product 
of  the  region  has  been  shown,  the  fact  that  costs  of  production  have 
be  m so  greatly  reduced  that  mines  formerly  abandoned  as  unprofitable 
aro  being  reopened  assures  a fair  permanence.  Since  the  close  of  the 
de  aide  new  discoveries  of  gold  ore  in  eruptive  rocks  have  been  made  in 
the  Crip])le  Creek  district  at  the  southern  end  of  the  Front  range,  of 
wi  o.se  geological  relations  little  is  yet  definitelv  known.  The  annual 
product  is  said  to  have  already  reached  over  half  a million,  and  to  bid 
fair  to  iiKirease  rapidly,  ruder  this  influence  the  proportion  that  the 
go  d product  of  this  region  bears  to  that  of  the  State,  Avhich  had  fallen 
fr(  ill  two  thirds  at  the  commencemeut  of  the  docade  to  less  than  oue- 
lialf  at  its  close,  has  already  increased,  and  may  resume  its  old  imjior- 
ta  ice.  The  silver  product  of  this  range  is  of  far  less  relative  impor- 
ta  ice  amounting  to  only  about  12  per  cent,  of  the  total  product  of  the 
St  ite  during  the  last  thirteen  years. 

U the  present  day  the  Sawatch  uplift  is  hrokcn  inco  several  more  or 
lef  s distinct  ranges,  of  which  the  in  esent  Saw  a tch  range,  made  up  as 
it  is  of  Archeaii  rocks,  constitutes  the  original  nucleus.  A certain 
nr  iiiber  of  veins  carrying  base  metal  ores  with  values  in  gold  as  well 
as  silver  occur  in  these  rocks,  but  their  output  has  been  insignificant 
CO  npared  with  that  derived  from  the  overlying  Paleozoic  limestones 
which  rest  upon  the  outer  edges  of  this  central  mass.  Deposits  in 
linestone,  as  a rule,  yield  a^much  greater  and  more  rapidly  developed 
priduct  than  those  in  so-called  true  fissure  veins,  not  only  because  of 
th  hr  greater  latei'al  extension,  but  because,  as  the  limestones  lie  gener- 
all  y in  a slightly  inclined  position,  a greater  bulk  of  ore  is  comparatively 
lie  ir  the  surface.  These  silver-bearing  linic.stone  deposits  around  the 
8;;  w atch  uplift  have  yielded  in  the  last  thirteen  years  over  .$180,000,000, 
or  70  per  cent,  of  the  total  silver  product  of  the  State. 

The  Leadville  deposits  in  the  Mosquito  range  on  the  east  side  of  the 
Sf  watch,  w hich  were  the  first  discovered,  Inn  e thus  far  pro\  ed  the 
grjatest.  They  have  yielded,  up  to  the  commeiiceinent  of  this  year, 
about  .$13.‘».000,000  of  silver  and  .$4,.o00,000  of  gold.  Tlie  principal 
values  are  derived  from  sulphides  of  lead  and  iron  and  zinc  and  their 
d(  composition  products,  in  the  order  named.  But  very  little  gold, 
and  that  locally,  is  derived  from  the  limestone  (kqiosits  jtroper,  a con- 
siderable prcqiortion  of  the  yield  gmm  above  coming  from  ores  extracted 
fn  mi  the  eruptive  and  crystalline  rocks  in  the  vicinity.  It  is  somewhat 
singular  that  though  the  gold  ])lacers,  discovereil  at  this  point  as  early 
as  18(J0,  are  said  to  have  yielded  810,000,000  from  a single,  narrow 
gi  Ich  in  a year  or  two,  only  one  or  two  importaul  gold  deposits  in  place 
hf  ve  thus  far  been  found  in  the  vicinity.  It  is  not  unlikely  that  more 
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careful  exploration  may  reveal  others.  Here,  as  in  most  ore  deposits 
in  limestone,  the  oxidized  portions  Avere  much  richer  than  the  unaltered 
sulphides  in  dei>th.  Hence,  though  enormous  bodies  of  the  latter  have 
been  found  as  exidoration  ]irogressed  in  depth.  Avith  an  ever-increasing 
output  in  bulk  of  ore  the  silver  yield  has  steadily  fallen  off  since  the 
fourth  year  of  the  decade,  the  discoA’ery  of  hitherto  unoiiened  bodies  of 
rich  oxidized  ores  in  later  years  having  been  neutralized  by  the  fall  in 
the  price  of  silver.  Deep  mining  is  relatively  expemsive  owing  to  the 
large  amount  of  Avater  found,  and  unless  some  method  is  devised  of 
treating  the  large  bodies  of  loAv-grade  base  ores  at  a profit  the  yield  of 
the  district  is  likely  to  decrease  much  more  Avlth  a continuation  of  the 
low'  price  of  sih'er,  in  spite  of  the  great  amount  of  capital  invested 
there  in  smelting  and  hoisting  plants. 

The  Aspen  district,  on  the  opposite  slojie  of  the  SaAvatch  uplift,  is 
the  next  important  deposit  of  silATU'-beaiing  ores  in  limestone.  The 
Avealth  and  extent  of  its  ore  bodies  were  not  suspected  until  the 
middle  of  the  decade,  and,  eA'en  after  two  competing  railroads  had  been 
built  to  it  across  the  mountiiins,  its  production  Avas  delayed  by  litiga- 
tion, so  that  it  siirung  suddenly  from  .8800.000  in  1887  to  87,000,000 
in  1888;  its  estimated  yield  up  to  180.3  already  amounts  to  814.000,000, 
Avhich  is  practically  all  sih  er.  In  one  mine,  the  Mollie  Gibson,  an  ore 
body  of  unprecedented  richness  has  been  found,  from  Avhich  carload 
lots  Avorth  from  840,000  to  800,000  are  not  infrequently  shipped.  The 
geological  structure  of  the  region  is  not  yet  as  Avell  understood  as  that 
of  Leadville;  the  same  ob.stacle  of  excessive  AA'ater  in  deep  mines  is  met 
with;  the  ores,  though  richer,  carry  less  lead,  hence  cost  relatively 
more  to  smelt,  and  though  the  mine  OAvuerslun'e  shoAvn  umnsual  enter- 
prise in  the  introduction  of  electricity  as  a motive  power  for  mining  ma- 
chinery, as  Avell  as  for  lighting,  and  in  introducing  inqiroA'ed  processes 
of  reduction,  the  production  of  the  district  is  likely  to  be  seriou.sly 
curtailed  by  a further  driqi  in  the  price  of  silver. 

Other  valuable  deposits  in  lime.stone  around  the  Sawatch  uplift  have 
been  deA-eloped,  but  none  comparable  in  the  extent  of  their  ore  devehq)- 
ment  Avith  the  tAvo  aboA'e  mentioned.  The  most  important  have  been 
those  of  the  Ten  ^lile  and  Red  Clitf  mining  districts  on  the  north  slope, 
the  product  of  the  latter  of  Avhich  is  about  one-third  to  tAA'o-tifths  gold, 
derived  from  deposits  in  Cambrian  ipiartzites;  and  on  the  southeast 
and  soutliAvest  slopes  individual  mines  have  found  large  bodies  of 
silver-bearing  lead  ores.  The  total  precious-metal  product  of  such 
districts  is  an  unimportant  factor  industrially  as  compared  Avith  that 
of  the  great  concentrations  of  the  Leadville  and  Aspen  districts,  and  is 
much  more  susceptible  to  tluctuation  from  decrease  in  the  value  of  the 
product  since  they  do  not  have  such  large  amounts  of  capital  invested 
in  plant  that  they  must  be  Avorked  iu  order  to  get  some  return  from 
the  investment. 
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The  Sail  Jiiaii  rojiiou  as  a whole  has  yielded  in  the  thirteen  years 
ider  coiisideratioii  about  12  per  cent,  of  the  silver  product  ot  the 
ate,  and  iii  the  last  few  years  of  this  jteriod  over  one-quarter  of  the 
lid  product.  Its  total  product  of  precious  metals  has  increased  rap- 
ly  and  steadily  duriuji'  the  decade  from  a little  over  •S2r)0,(l00  in  1880 
*7,500,000  in  1800.  The  central  and  earliest  developed  ])ortion  of 
e Sail  duaii  is  the  most  Alpine  of  all  Colorado,  and  many  of  the  im- 
irtaiit  mines  are  situated  high  up  in  the  mountains,  at  altitudes  of 
,000  to  13,000  feet,  so  that  in  spite  of  the  strength  of  the  veins  and 
e remarkable  richness  of  the  ores,  it  was  not  until  a large  amount  of 
pital  had  been  invested  in  roads,  tunnels,  and  railroads  that  they 
uld  become  large  producers.  These  deposits  are  mostly  vertical  veins 
eruptive  rocks,  and  carry  considerable  values  in  gold  as  well  as  silver, 
ich  placers  have  been  found  also  in  recent  years  in  the  valleys  of  the 
reams  llowing  Avestward  from  these  mountain  masses.  The  gold 
•oductof  the  region  Avhich  Avas  only  about  8250,001)  to  $500,000  during 
e decade  jumped  to  $1,250,000  for  the  last  three  years.  Ifich  gold 
iposits  in  eru])tive  rocks  in  the  eastern  portion  of  the  San  Juan 
ountains  were  being  worked  at  the  commencement  of  the  decade,  but 
» reliable  estimates  Aveie  obtained  as  to  the  i»roduct  of  the  district, 
appears  to  have  been  quite  small  during  most  of  the  decade,  but  a 
io-ht  increase  is  noted  in  1802.  Besides  the  veins  in  eruptive  rocks 
Ivor  lead  ores  are  found  in  Paleozoic  limestones.  The  most  important 
•oducers  are  those  in  the  soutliAvestern  portion,  around  Pico,  Avhich,  in 
le  last  three  years,  since  railroad  connections  have  been  established, 
u'e  contributed  $3,750,000  in  silver.  Since  1 he  close  of  the  decade 
inarkably  rich  deposits  in  eruptive  rocks  have  been  discoA'ered  in 
le  Cret'de  district  on  the  eastern  borders  of  the  Sail  Juan  uplift, 
hich  is  credited  by  the  mint  authorities  Avith  a product  of  $3,500,000 
■ silA'cr  in  1892,  other  estimates  giving  e\^en  a larger  amount.  Little 
yet  known  of  the  geological  relations  of  these  deposits,  but  they  seem 
I give  ]»roiuise  of  becoming  iiuiiortant  lu'oducers  in  the  future. 

While  the  region  as  a Avhole  is  without  doubt  very  rich  in  mineral 
•sources,  its  extremely  rugged  character  makes  the  cost  of  mining 
•lativelv  high  and  necessitates  the  inAmstuient  of  considerable  capital 
I plant  and  transjmrtation  facilities,  and  unless  some  remarkably 
rge  concentration  of  deposits,  comparable  to  those  of  Leadville,  Asiien, 
• Butte,  be  discoA'cred  the  devclojuuent  of  the  silA’cr  ores  ot  the  region 
ill  probably  be  seriously  impeded  by  the  I'ail  in  the  price  of  this 
etal.  On  the  other  hand,  the  considerable  iiortion  of  the  deposits 
hich  carry  a good  part  of  their  values  in  gold  can  jirobably  still  be 
orked  at  a profit,  and  of  those  Avhich  are  exclusively  gold-bearing,  and 
hich  are  hence  less  dependent  on  trans])ortation  facilities  than  mixed 
■es,  the  knoAvu  de])osits  Avill  be  more  actively  developed,  and  Jiew 
aes  will  probably  be  discovered. 
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The  sih'cr  pr<»duet  of  the  three  regions  above  named  forms  over  !>  t 
per  (;eut.  of  the  total  ])roduct  of  the  State,  Avhich  thei'cfore  they  prac- 
tically regulate.  Li  gold  their  proportion  is  smaller,  being  from  03  to 
-S5  ])er  cent,  of  the  Avhole.  Some  of  the  balance  is  ])lacer  gold,  but  Iioav 
much  it  is  inqxjssible  to  determine.  Tliere  are  many  extensive  and 
valuable  ])lacer  deposits  in  Colorado,  but  relatively  little  attention  has 
been  given  to  them.  In  1880  their  j)roduct  Avas  only  3.77  per  cent,  of 
the  gold  ju'oduct  of  the  Stab;.  While  they  are  relatiA’ely  less  impor- 
tant than  those  of  Montana  or  California,  their  product  can  doubtless  be 
A'ery  considerably  increased,  Avith  a profit  to  the  owners. 

In  con.sidering  the  product  of  the  entire  State  as  given  in  the  table 
below  it  will  be  seen  that  there  has  been  an  increase  in  the  ])roduct 
of  each  of  the  ]ueci(»us  metals  during  the  decade,  and  that  the  rate 
of  increase  has  been  much  higher  since  its  close.  Bor  silver  there 
Avas  a decrease  about  the  middle  of  the  de<‘ade,  due  to  the  falling  off 
in  the  Leadville  product.  This  aa  us  replaced  during  the  latter  part  of 
the  decade  by  the  l apid  increase  in  Aspen's  j)roduction,  to  Avhich  has 
been  added  since  its  close  that  of  the  new  district  of  Creede,  in 
either  case,  although  primarily  resulting  from  the  discovery  of  large 
bodies  of  very  rich  ore,  yet  largely  dependent  upon  the  advent  of  rail- 
roads. The  increase  in  the  gold  product  in  the  last  years  is  doubtless 
largely  due  to  the  product  of  the  new*  Cripple  Creek  district,  Avhich  the 
railroad  hasnotyet  reached.  While  the  ])iesent  decade  may,  therefore, 
see  a considerable  decrease  in  the  silver  i»roduct  of  the  State,  it  is  likely 
to  be  in  a measure  offset  by  an  increase  in  its  gold  product. 

Froduciion  of  gold  and  silver  in  Colorado  since  ISSO, 


Years. 

Gold. 

Silver. 

: 

Year.s. 

Gold. 

Silver. 

1880 

1881 

1882 

1883  

1884  

1885  

1886  

$3, 200,  000 
3,;:oo,  QUO 

3,  360,  0(10 

4,  100,  000 
4,  250,  000 
4, 200,  (H)0 
4,  450,  000 

$17.  000,  000 
17,  ICO,  000 

16. 500. 0 0 

17.370.000 
16,  000. 000 

15.800.000  1 
16, 000,  000 

1887  

1888  

1880 

1800 

1S91 

1892 

$4.000, 000 

3,  758,  <!00 
4,000, 000 

4. 150.000 

4,  600,  000 

5. 300. 000 

$15, 000.  OOO 
19, 000. 000 
20,  t»86, 868 
24.  ;J07,  070 
27,358, 384 
31, 030,303 

I)  A K O T A. 

The  precious  metal  product  of  South  Dakota  is  entirely  deriA  ed  from 
the  isolated  mountain  group  on  ibs  we.stern  boundary,  knoAvn  as  the 
Black  Hills.  This  group,  Avhich  is  in  the  form  of  an  ellipse  about  109  by 
50  miles  in  dimensions,  is  a most  interesting  and  typical  example  of  the 
structure  known  in  geologj"  as  a quaquaversal  uplift,  or  one  in  Avhich  the 
strata  dip  aAvay  in  every  direction  from  a central  nucleus.  The  central 
nucleus  in  this  case  consists  of  metamorphic  slates  and  granites  of  Hu 
ronian  age.  The  sedimentary  strata,  Avhich  rest  upon  and  wrap  around 
its  edges  like  the  leax^es  of  an  onion,  are  successively  Cambrian  sand- 
stones, Carboniferous  limestones,  and  a series  of  sandstones  and  shales  of 
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]\  esozoic  age.  The  upixaiiiost  of  the  latter  series  is  the  eoal-heariiig 
I-  Liraiiiie  Cretaceous. 

The  ])reeious  metal  i»ro(luet  is  derivetl  from  the  older  rocks,  which 
a 'e,  in  x>laces.  cut  l>y  dikes  and  intrusive  bodies  of  later  ernptives. 

Ithongh,  as  is  generally  the  case.it  was  the  ])laeer  gold  that  liist 
a draeted  mimns  to  the  region  in  ISTd,  these  (lei)osits  are  not  very 
e intensive,  and  the  gold  derived  from  tliem  forms  an  iiu'onsiderable  i>or- 
tion  of  the  gold  product  of  the  State,  having  avei-aged  in  I'otind  num- 
b ‘rs  about  S.io.oilO  in  tlu‘  early  paid  of  the  decade  and  $30,000  ])er 
a mum  in  the  last  few  years,  or  less  than  one-twentieth  of  the  total 
g )ld  product. 

It  is  deep  mining  in  large  and  easily-worked  bodies  of  extremely 
h w-grad(‘ ore  that  has  bi-en  the  characteristii  feature  of  tlie  mining 
ii  dustry  of  tlie  region,  and  has  jdaced  it  on  an  unusually  permanmit 
b isis.  Four  large  mines,  now  controlled  by  a single  company,  have  in 
t le  last  eight  years  contributed  more  than  $l’0,000,000,  or  over  tive- 
s xths  of  the  total  of  about  $24,000,000  of  gold  produced  in  the  region. 
4 heir  de])osits  oc(‘ur  in  the  crystalline  schists  at  the  northern  end  of 
t ie  range,  in  immense  bodies  sometimes  400  feet  wid<‘.  The  ore  is  a 
flee  milling  gold  ore,  easily  crushed,  and  juai  tically  free  from  other 
imdallic  combinations  except  a small  amount  of  iron  pyrite,  so  that, 
t loiigh  its  average  yield  is  said  to  be  from  $2  to -S4  per  ton,  owing  to  the 
li  rge  (luantity  treated,  it  can  be  wftrked  at  a prolit,  and  the  mines 
h ive  paid  about  six  million  dollars  in  dividends  to  their  owners,  Al- 
t lougli  no  ore  bodies  are  inexhaustible  and  oin;  mine  of  the  group  has 
a ready  ceased  producing,  so  that  the  ])roduct  from  these  mines  will 
nr-cessarily  decrease  in  time,  they  have  iiroved  unusually  permanent 
a id  the  industry  established  by  them  has  encouraged  the  building  of 
r lilroads,  whiidi  furidsh  fuel  and  other  necessai\\  facilities  for  cheap  min- 
ii  g;  henceit  is  reasonable  to  expect  that  the  development  of  other  bodies 
V ill  gradually  reiilace  the  falling  otf  in  their  product.  Four  competing 
railroads  now  rea<-h  the  region,  where  none  existed  at  the  commence- 
n ent  of  the  decade. 

Gold-bearing  ores  also  occur  in  the  Potsdam  or  Cambrian  sandstone. 
The  most  interesting,  from  a scientilic  point  of  view,  are  the  cement  or 
conglomerate  ores  at  its  base,  which  are  considered  to  be  old  placers 
t(  rmed  on  the  shores  of  the  ('ambrian  ocean  from  the  disintegration 
o' the  rocks  of  the  original  Iluronian  island,  but  since  hardened,  so 
t lat  the  ore  is  crushed  and  milled,  and  its  product  is  classed  with  that 
o ’ deep  mines.  Complicated  base-metal  ores,  rich  in  gold,  also  occur 
ii  these  sandstones,  and  at  the  end  of  the  decade  had  begun  to  be 
n ined  on  a considerable  si'alc,  the  more  conpdicated  smelting  or  lix- 
i'  iation  processes  necessary  for  the  treatment  of  such  ores  having  been 
nuidered  practicable  by  the  supply  of  cheap  liiel  brought  in  by  the 
r lilroads. 

Of  the  silver  ])roduct  of  the  State  a small  but  regular  amount  is 
derived  from  the  gold  bullion  of  the  gold  belt  mines,  about  1^  per  cent. 
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of  whose  value  is  in  silver.  Pesides  the  base  metal  mines  whi<  h con- 
tain silver  as  well  as  g<dd,  argentiferous  galena  oi'es  are  also  found  in 
the  Potsdam  sandstone,  but  the  main  silver  pi<»duct  has  been  derived 
from  (‘ontact  deposits  in  tin*  Carboniterous  limestones  in  association 
with  eruptivi'  rocks,  and  it  is  to  variations  in  the  ]iroductiveness  of 
these  miiu's  ]»robably  that  the  tluctuating character  of  the  silver  product 
as  a whole  is  mainly  due. 

The  gold  proiluct,  which  showed  a steady  deermise  diuing  the  tirst 
j)art  of  the  decade,  increased  as  steadily  during  the  latter  jiarf  and  had 
already  reached  its  former  level.  Whether  it  continues  this  increase 
as  a whole  is  mainly  dei»endent  on  the  gold  belt  mines,  fmt  a lair 
increase  in  the  luoduct  id’ontside  mines  may  bi*  looked  lor.  1 he  pro- 
duct of  silver  will  jirobably  continue  to  be  small  and  um-ertain. 

l*ro(lnctii»n  of  gohl  silrt  r in  Sonih  Dakota  xinca  ISSO, 


Vfars. 

( iolll. 

Sih  t‘r. 

Vcar.«^. 

CoM. 

1 

Silver.  | 

1 

' 1880 

: 1881 

1 1882 

1 1882 

! 1S84 

j 1885 

1 188») 

^2.  2(*5.  8 in 
4.  OOO,  (HI:) 

n.^!bO,  000 
n,  OGO 

15.  200.  O(»0 
2,  700.  OUU 

.$70,812  , 
70,000  ■ 
175.  OEO 
1.50.  OOO 

150.000 

100.000 
425, 000 

18^7 

18>8 

I ISMI 

IS  TO 

18  H 

■ 18112 

t 

1 

2,  -iOit,  000 
2.  Ooo,  0"0 
2,  ‘.KIO,  OfiO 
2.  200.  P(  U 
2,  550,  000 
2.  700.  OUO 

m 

.540,  000 
UK).  OOO 
04.  010 
120.  2‘.‘2 
120.  2!):t  ' 
77.  57ti  . 

j 

1 

I J)  A II  <). 

Tho  of  Idalio  in  dilfomit  ]K>vtioiis  juivtakos  of  tlie  ])liysu‘;il 

and  ^eoloyical  oliaractoristies  ol‘ adjoinini:’  Stat^^'^.  Xoitb  of  the  gro-dt 
lava  tiuws  of  the  iSnake  IMains  it  is  a numatainons  I'eyioii  witli  hij;iu 
well-watered  valleys,  similar  ])hysieully  and  j^eolo.iiieally  to  the  adjniu- 
iiiu' reeiou  of  western  Montana.  South  and  southwest  of  the  Snake 
lliver  valley  it  incloses  ]iart  of  the  great  liasin  region  ol  Ptah  and 
Nevada, 

In  the  larger  valleys  of  the  northern  ]»ortion  are  considerable  a<‘<-u- 
niulations  of  gold-bearing  gravels,  many  of  which  are  so  situated  that 
they  coidd  not  have  been  deposited  by  jiresent  streams,  and  bear  i-on- 
siderable  resmnblance  to  the  older  placer  dc])osits  of  ('alifornia.  The 
immediate  valley  of  the  Snake  river  also  contains  gravel  bars  rich  in 
placer  gold  brought  down  from  its  headwaters  in  the  Pocky  moun- 
tains. It  is,  however,  in  so  fine  a state  of  diA’ision  that  great  dillicnity  is 
found  in  saving  it  by  the  ordinary  processes.  The  mountains  ot  the 
northern  portion  contain  both  silver-lead  and  gidd  ores.  Avhich  occur 
both  in  granites  and  sedimentary  rocks  of  Paleozoic  age.  The  tormer 
class  of  ores  has  received  the  mo.st  attention  on  account  of  the  demand 
by  large  smelters  for  ore  of  this  character,  which  it  has  consequently 
been  x)0ssible  to  mine  at  a jirolit  in  spite  of  the  fall  in  the  jirici  ot  sil- 
ver. The  most  important  new  development  during  the  decade  has 
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1)  ‘<‘11  that  of  the  CuHir  d’Ah‘iie  rej>'iou  in  tlie  northern  part  of  tiie 
8 ate.  Its  ores  tlunifth  eoniiiaratively  low  in  silver  are  rich  in  lead, 
a id  hence  sought  after  by  the  smelters.  From  1S8U  to  18!)1,  iuclusiv'e, 
tliis  district  is  reported  to  have  produced  aboni  seven  millions  (coining 

V line)  in  silv<‘r,  and  a somewliat  larger  value  in  lead.  With  the  stim- 
u us  to  gold  mining  that  may  be  looked  for  as  a result  of  the  fall  in 
the  pri(‘e  of  silver  it  is  probable  that  more  at  tention  wib  be  given  to 
the  development  of  the  gold  veins  of  tlie  northern  region,  many  of  which 
a e probably  valuable  and  will  yii‘ld  good  returns  under  good  manage- 
II  ent.  Already  outside  caiiital  has  been  invested  in  considerable 
a nount  during  recent  years  for  the  purpose  of  working  tlie  larger 
])  acers  by  the  hydraulic  i)i‘0(‘(*ss,  but  the  returns  from  such  iuvest- 
n cuts  are  necessarily  .slow,  and  in  the  abseu(‘e  of  statistics  as  to  the 
r'‘lative  proportion  of  gold  di'i'ived  from  dee])  and  from  ])lacer  mines 
ill  the  total  ])ioduct  of  the  State,  it  is  imjiossible  to  dideimine  how 
n iich  inhuence  they  have  already  had  upon  the  product. 

In  the  granites  and  eruptive  rocks  of  the  southwestern  portimi  of 
t ie  State  extraordinarily  rich  dejmsits  of  higli  grade  silver  minerals 

V ere  eaily  dis(‘Overed  ami  worked  ; and  many  of  tin*  mines  have  been 
s nee  abandoned,  apparently  in  large  measure  on  account  of  tinancial 
c unplications.  These  ores  are  in  many  resjiccts  similar  to  the  rich 
s Iver  ores  which-are  characteristic  of  the  western  Xevada  belt.  Dur- 
ing the  decade  new  discoveries  of  similar  ores  have  been  made  in  the 
r ‘gion,  and  already  the  Delaniar  mines  have  become  large  and  impor- 
t lilt  producers  of  silver. 

The  available  statistics  of  the  ])rodiiction  of  the  jirecious  metals  dur- 
ing the  decade  show  a slight  increase  in  the  gold  product  with  small 
but  not  ini])ortant  tiuctuations  in  its  amount  which  maybe  taken  in 
r )und  numbers  at  about  two  millions  for  the  latter  half.  At  least  one- 
Inilf  of  this  proiluct  may  be  estimated  to  have  been  derived  from  placer 
11  ines.  According  to  the  rejiorts  of  the  Tenth  Census  the  placer  mines 
of  Idaho  ranke<l  next  in  importance  to  tho.se  of  Montana  and  Califor- 
nia, and  what  is  known  of  tlnur  geological  relations  give  promise  of  a 
]:ermanence  in  their  product  comparable  to  a certain  extent  to  those 
of  the  latter  State. 

The  silver  industry  on  the  other  hand  has  shown  a rapid  and  coni- 
l iiratively  regular  develoiiment,  the  iiroduct  of  this  metal  having 
i icreased  from  less  than  half  a million  in  1880  to  more  than  four  mil- 
lions in  188i»-’!)0.  This  development  has  been  materially  aided  by  the 
1 iiihling  of  brai!(‘h  railroads  from  the  transcontinental  lines  to  some  of 
t le  more  ini])ortant  mining  centers.  This  fact  and  the  demand  for  its 
ores  by  the  smelters  lends  a character  of  ])ermanence  to  this  industry 
t lat  is  wanting  in  some  other  regions. 

It  may  be  assumed,  therefore,  that  with  a continuance  of  the  jiresent 
low  price  of  silver,  although  the  production  of  that  metal  in  the  State 

V ill  ]>robably  decrea.se,  the  amount  of  decrease  will  be  less  than  for 
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many  other  sil\  (‘r-j)ro(lu<‘ing  i egions,  and  that  when  (‘omlilions  have  so 
adjusted  themselves  as  to  assure  cominirative  [lermanency  in  the  jiricc 
of  silver  the  mining  industry  will  ada])l  itsell  to  those  conditions  and 
the  iiroduction  of  silver  bi'conn*  (‘omjiai’atively  ri'guhir.  In  the  jn'o- 
duction  of  gold  a I'airly  regular  though  ])robably  notra])id  increase  may 
be  looked  for. 

I’rudiK-liou  of  /joltl  and  sih'i'r  in  Idaho  ninn  ISSO. 


\pavs. 

( liilil. 

Silver. 

Years. 

Silver. 

isso 

$1.  1711  VCui 

.*4(4.5.50 

1887 

1.000,000 

3, 000, 000 

1.0’ 1 

1. 70 »,  (M;0 

I.OIH,  000 

IS-'S  

2.  400,  (KHI 

3.  000.  000 



1.  .■.vd.  <M*U 

2,000.000 

1880 

2.  000.  OOO 

4.  395. 059 

18S3 

1. 400,  WO 

2.  lOO.  000  1 

1800 

1.  8-50.  OoO 

4.  783,  S38 

lOl 

UOO 

2.  720.000 

1891 

1.680,000 

5,216,070 

1885  

1886  

1.8o(UK)0 

1.800,000 

3.  500.  000 
3,  600,  000 

1802 

1,721.364 

4.  091.083 

M O V r A X A . 

The  precious  metal  ])roduct  of  ^Montana  has  been  mainly  ilcriveil 
from  the  granites,  Paleozoic  limestoiies,  and  sandstones  and  a.s.sociated 
eruiitives  which  make  up  the  mountains  of  its  western  imrtion.  although 
the  coal  beds  contained  in  the  Mesozoic  strata  which  underlie  the. 
broader  valleys  and  plains  in  the  eastern  ]mrtion  has  ]ilay<‘il  an  impor- 
tant part  in  the  develo])ment  of  the  mining  industry  of  the  State. 

The  mountainous  jiortion  of  the  State  has  many  broad  valleys  that 
are  characterized  by  unusually  large  accumulations  of  detrital  material, 
many  of  which  have  lieen  proved  to  In*  highly  auriferous.  (lcologi<‘al 
examinations  have  not  yet  determined  the  age  of  all  these  gravels, 
but  while  a large  jiroportion  are  undoubtedly  recent,  it  is  likely  that 
some  may  be  proved  to  be  of  more  aneient  formation.  Their  extent 
and  rh‘hness  have  given  to  3Iontana  a rank  next  to  California  in  the 
production  of  jdacer  gold,  and  made  it  during  the  iirst  two  decades  of 
its  existen(‘c  essentially  a gold-producing  State.  During  the  decade 
1880  to  1800  conditions  have  radically  changed.  Its  silver  produ<‘tion 
has  enormously  increased,  while  the  gold  ])roduct,  though  lluctuating 
somewhat  from  year  to  year,  has  shown  a considerable  ih*crea.se  from 
the  production  of  earlier  years. 

In  1880  the  gold  derived  from  iilacers  constituted  nearly  two-thirds  of 
the  total  gold  ])roduct  of  the  State;  in  1881  this  projiortion  was  reduc(*d 
to  little  over  two-fifths.  There  are  no  stati.stics  as  to  the  ])ro])ortion  in 
later  years,  but  it  is  known  in  a general  Avay  that  ])hicer  mining  was 
much  retarded  by  lack  of  water,  and  as  the  gold  jiroduct  as  a whole 
has  increased  it  is  evident  that  there  has  been  a still  greater  in<‘rease 
in  the  pro])ortion  of  gold  derived  from  dee])  mines.  A considerable 
])ortion  of  this  gold  is  known  to  have  been  derivi'd  from  ores  carrying 
both  gold  and  silver;  the  Drumlummon  mine,  for  instance,  whose  ores 
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li  1(1  over  lliree-filtlis  tlieir  value  in  liold,  have  eoiitrihuted  about  five 
niillioiis  to  the  ,aold  ]>roduet  of  the  decade,  but  there  are  mines  whieli 
have  been  worked  for  gold  alone,  and  their  uuiulx'r  Avill  probably  be 
ii  creased  in  the  future. 

To  the  enormous  (leveloi)meut  of  the  silver  production  of  the  State 
diiriugthe  decade,  besides  the  discovery  of  rich  (b'posits  of  unusual 
m ignitude.  otlier  causes  have  contributed  which  have  been  hardly  less 
iiii]»ortant  tactors  in  (‘stablishing’  the  mining'  industry  oh  a ])ermanent 
b:  sis.  1 lie  lirst  ot  these  has  been  the  rapid  development  of  railroads 
during  this  time,  so  that  now  the  State  is  traversed  bv  the  lines  of 
tl  ree  large  systems,  two  of  which  are  transcontinental  and  the  third  is 
lil;ely  to  become  so  .shortly.  Xot  only  have  the  ores  of  the  State  been 
tl  us  brought  within  reach  of  outside  smelters,  but  the  building  within 
tl  e State  of  smelting  plants  and  of  amalgamation  ]dants  of  compli- 
c£ted  naturi*  reipiiring  a large  supply  of  fuel  has  been  rendered  prac- 
ti'  able  and  actually  brought  about  through  this  agency. 

The  most  important  producer  of  .silver  has  been  the  mining  district 
ot  Butte,  whose  development  followed  closely  on  the  heels  of  that  of 
Li  adville  in  Colorado,  which  it  soon  rivaled  in  the  magnitude  of  its 
pi  oduct  of  this  metal.  Here  the  analogy  ceases,  however.  The  silver 
01  ?s  of  Butte  contain  but  little  lead,  and  are  mo.stly  rixluced  by  the 
ai  lalgamation  process  combined  with  previous  roasting  and  chlorina- 
ticn,  there  being  only  a single  smelter  which  treats  them,  and  this  in 
connection  with  copper  instead  of  lead.  The  ores  are  obtained  from  a 
se  'ies  of  strong  and  large  vertical  lissures  in  granite  in  the  vicinity  of 
a -ecent  eruption  of  rhyolite.  While -at  tirst  silver  was  the  principal 
pi3duct,  it  has  of  late  j ears  been  over.shadowed  in  value  by  the  copper 
1)1  aduct,  coming  from  a similarly  situated  and  parallel  but  distinct  series 
of  veins  which  carry  but  little  silver.  The  total  iirecious-metal  product 
of  the  district  is  estimated  at  about  892,0()(),00U,  of  which  nearly  7 per 
ce  it.  in  value  is  gold.  The  silver  product  reached  its  climax  within  the 
de  mde,  and  at  its  close  had  already  begun  to  decline.  This  decline 
re  .lilted  not  .so  much  from  exhaustion  of  the  ore  bodies  as  from  the  hiah 
CO  ;t  of  reduction,  which,  when  combined  with  increased  cost  ofminimr 
at  depths  of  a thousand  feet  or  more,  soon  made  the  cost  of  production 
e(j  lal  to  the  declining  price  of  silver.  In  con.seipience  most  of  the 
huger  silver  mines  of  the  disti'ict  are  at  present  practically  closed. 

)utsiile  of  this  district  siw’cral  nnusually  large  and  rich  silver-bear- 
ing' d<“])osits  have  been  developed  during  the  decade,  the  most  important 
of  which  is  that  upon  which  the  Granite  Mountain  and  Bi-lMetallic 
mines  have  been  located,  also  a strong  vertical  lissure  in  granite.  The 
toi  mer  alone  has  jirodiiceil  ov(*r  814, 000, 000,  mostly  in  silver,  during 
th.‘  decade.  The  Drumlummon  is  another  imporlant  deimsit,  wdiich  has 
])i'oduced  over  87.U()(),000  during  the  decade,  of  Avhich  less  than  half 
tho  value  was  in  silver.  Important  deposits  of  argentiferous  galena 
oi‘(  s in  limestone  are  also  found,  but  their  production  is  .so  far  less 
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im])ortant  than  the  similai'  class  of  deposits  in  Colorado.  IMining 
develoiunent  in  this  State  has  ])i'ogressed  mor<‘  lajiidly  than  scientific 
investigation,  and  the  gi-ological  conditions  of  a gi')‘at  number  ot  its 
de])Osits  are  yet  unknown. 

The  silver  product,  as  shown  by  statistics,  has  increasixl  steadily  np 
to  the  end  oi‘  bS‘.)2,  thus  proving  a considerable  increase  in  the  j)roduct 
of  districts  and  mines  other  than  those  mentioned  above,  which  at  the 
jnesent  time  are  either  closixl  or  woi'king  with  a greatly  reduced  lorc(*. 
While,  thererore,  a V(*ry  considerable  falling  oft  in  the  silver  prodiu'tion 
of  the  State  is  to  be  lo«’*ked  for,  it  is  not  likely  to  cea.se  altogether 
und(‘r  any  ])i'obable  reduction  in  the  price  of  that  metal,  Xor,  on  the 
other  hand,  is  a modm'ate  ri.se  in  that  price  liable  to  result  in  any 
great  immeiliate  increase,  for  most  of  the  largest  known  ore  bodies 
have  been  worked  out  to  such  a dejith  that  the  .starting  up  of  work 
again  nnains  a preliminary  ex])cnditnre  too  large  to  be  undertaken 
without  the  fair  certainty  of  a permanent  ]U'ice  for  the  product. 

The  gold  output,  on  the  other  hand,  is  liable  to  increase.  Under 
fa vorabh*  conditions  placer  mining  will  be  n^sumed.  A considerabh* 
portion  of  the  State  is  not  yet  thoroughly  ex])lored  for  ore  deposits, 
aud  gold-bearing  ores  will  be  more  sought  than  formerly,  while  of 
already  oiiened  deposits  work  on  those  that  carry  considerable  values 
in  gold  as  well  as  in  silver  will  naturally  be  continued  rather  than  on 
tho.se  whose  values  are  in  silver  alone. 

rroduefton  of  gold  und  Mlvvr  in  ^lontana  >iince  ISSO. 


} Years. 

1 

(loi'l. 

J>ilver. 

Yta  r.*J. 

GoM. 

Silver.  ; 

1 

18.>U 

•fl.SO.V  707 
*j,  ooo 

^'1,  905.  OOf^ 

l.<87 

^3.  2^0.  000 

.i;l5.5t)0.  ooo 
17.  ooo.  0iK» 

2.  or>o.  000 



*4.  200.  ooO 

IKSJ 

L*.  TmO.  00.1 

4.  :J70. 000 

l.'SO 

3. 500.000 

39.  393.  OiiO 



1.  SJN).  OOO 

0.  000,  ooo 

IMH) 

3, 300.  000 

20.  303.  C30 

18S4 

'1.  170,  000 

7.  OoO,  000 

1891 

2.890.  ooo 

21.  139.  394 



:i.  ;ioii.  oO'i 

10.  000.000 

1892 

2.891.  :s^6 

22:432, 323 
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4^4*J5,  000 

12,  400,  ooo  ;i 
11 
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The  State  of  Xevada  has  peculiar  physical  conditions,  characteristic 
of  the  so-called  Great  Basin  region  which  extends  beyond  its  bounda- 
ries into  ’ivestiu'ii  Arizona,  .southeastern  California,  western  Utah,  and 
portions  of  Idaho  and  eastern  Oregon.  These  are  a very  arid  climate,  a 
.scarcity  of  running  water,  and  no  exterior  drainage,  except  in  the  ])or- 
tion  traversed  by  the  Colorado  river,  'ndiich,  however,  does  but  little 
to  relieA’c  it  of  its  desert  character.  In  such  a region  agriculture  is 
necessarily  .so  limited  in  its  di'velopment  as  to  be  unable  to  constitute 
a self  su Plant ing  indu.Mry,  and,  since  the  inhabitants  must  necessarily 
be  deiiendenton  mining  or  pastoral  indu.stries.  it  will  always  be  sparsely 
populated.  It  sutlers  under  the  further  disadvantage  of  (‘ontaiuing  on 
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ei  onoiiiically  valuabli*  coal  beds.  I ndia'  tiiese  eiicainstancos  it  can 
li  irdly  exj)cct  to  have  the  net  work  of  rail^oad^  ■whose  pennaneuce  is 
d ‘pendent  upon  a local  population,  and  which  do  so  inuch  to  reduce  the 
cost  of  work  in  fi'  ores  in  more  favored  reji'ions;  and  for  inininj'' as  an 
ii  dustry  to  tlourish  in  such  a region  it  is  requisite  that  it  should  have 
either  exceptionally  rich  ores  or  remarkably  large  concentrations  of 
o e in  a limited  district,  t uider  such  condition.s  (‘ven,  the  industry  is 
n !<-essarily  liable  to  freipient  tluctuatious  in  its  product,  and  such,  as 
statistics  show,  has  been  the  cast*  with  Nevadit. 

Phicer  deposits  like  those*  found  in  California,  are  necessarily  wtinting 
it  Neviida  owing  to  the  absence  of  large  running  streams.  Its  surface 
is  a series  of  brotul  valleys  sejtarated  by  narrov  and  isolated  mountain 
I'i  nges.  Th«‘se  valleys  have  considerable  accumulations  of  detrital 
n aterial,  which  is  spread  out  in  long  gentle  slojies  from  the  foothills 
0 the  mountains  to  the  middle  of  the  respective  valleys.  This  material 
i.'  the  result  (»f  siibmrial  erosion,  and,  though  metallic  minerals  are 
u idoubtedly  disseminated  through  the  gravel,  it  would  hardly  be 
e :pected  that  they  would  be  found  to  any  great  extent  concentrated 
ii  to  workabh^  deposits.  Even  if  they  were  so  concentrated,  it  is  only 
u ider  exceptional  conditions,  as  for  instance  in  the  .southeastern  part 
o ■ the  State,  that  a suttieient  supply  of  mining  ^vater  could  be  obtained 
tt  work  them. 

Its  mountains  are  made  up  of  sedimentary  roc'ks  ranging  in  agefrom 
ti  e Jurassic  back  to  Cambrian,  and  of  a great  abundance  and  variety 
o ' crystalline  and  eruptivm  rocks,  whose  geological  conditions  have 
b “611  extremely  favorable  to  the  concentration  of  the  pi'ecious  metals 
ii  to  ore  deposits.  The  greater  part  of  the  ores  thus  far  developed  have 
b 'eu,  especially  in  the  western  part  of  the.  ate,  high  grade  silver 
n inerals,  relatively  rich  in  gold,  the  amount  of  base  metals  associated 
v itli  them  seeming  to  be  in  lai'ger  proportion  in  the  eastern  part  of  the 
S ate. 

As  its  development  proceeded  from  west  to  east,  and  ores  were 
niturally  developed  in  proportion  to  their  adaptability  to  amalgama- 
ti  >11  processes  which  were  first  iierfected  in  the  West,  rather  than  to 
smelting,  which  alone  is  capable  of  treating  ])rofitably  complicated 
b ise  metal  ores,  the  actual  developments  may  represent  rather  the 
r<  suit  of  these  conditions  than  of  the  relative  proportions  in  which  the 
n etals  exist  in  the  rocks.  Both  classes  of  ore  contain  a relatively 
h rge  proportion  of  gold,  while  of  gold  ores  projter,  that  is,  those  which 
contain  no  appreciable  values  in  other  metals,  the  amount  discovered 
his  been  very  limited,  and,  so  far  as  known,  confined  to  the  western 
b u'ders  of  the  State. 

The  jiroduction  of  the  Comstock  lode,  which  is  a fault  fissure  in 
e uptive  rocks,  that  has  been  worked  on  a length  of  nearly  four  miles 
a id  to  a depth  of  3,000  feet,  has  hitherto  overshadowed  that  of  all 
0 her  mines  in  the  State,  having  reached  in  1802  a total  of  S3.-)0,000,- 


TRECIOUS  METAL  IXDUSTRY  IN  THE  FNITET)  STATES.  77 

000  in  silver  and  gold  in  the  ajiproximate  ]>roportion  off!  to  4.  Owing 
to  the  great  expense  of  working  and  The  (‘xhaustion  of  its  great 
bonanzas,  its  lower  workings  wefe  abandoiu'd  at  the  close  of  the  hr-t 
decade,  and  its  production  during  the  present  dei-adc  has  been  little 
more  than  an  eighth  of  what  it  was  during  the  jirevious  one.  In 
s])ite  of  this  greatly  reduced  jiroduction  its  jiroportion  of  tin*  total 
jiroduct  of  the  State  has  been  nearly  two-lifths  of  the  silver  and  over 
throe-tifths  of  the  gold.  Its  lowest  years  were  1881  and  1882.  Imt, 
although  in  18!tl.  and  1S;I2  its  ju'oduct  was  more  than  double  that  of 
the  two  former  years,  inasmuch  as  this  ]»rodnct  must  have  been 
derived  from  ground  that  had  been  already  worked  over,  it  can  not  be 
expected  to  continue  this  rate  of  i>rodiiction  for  many  years  longer, 
especially  with  the  reduced  juice  of  silver. 

The  Eureka  district,  in  the  central  jiortion  of  the  State,  which  has 
been  the  largest  producer  next  to  the  Comstock,  gets  its  ori's.  wliich 
are  largely  argentiferous  galenas  and  their  decomjiosition  jiroducts, 
from  the  Silurian  limestones.  They  have  to  be  reduced  by  smelting, 
wliich  is  rendered  exjicnsive  by  the  high  cost  of  fui'l,  and  the  district 
consequently  has  been  among  the  first  to  be  adver.sely  influenced  by 
the  reduced  ])i‘ice  of  silver.  The  output  of  jirecious  metals  has  fallen 
oil'  from  81,2o0,000  in  1887  to  8<>o0,00(»  in  18!»2.  The  most  imjiort- 
ant  mines  have  stojijied  all  new  work,  and  with  a continuation 
of  the  jiresent  low  jirice  of  silver  the  jiroduction  of  the  district 
will  jirobably  be  reduced  to  an  insignificant  amount.  The  ores  carry 
one-third  of  their  value  in  gold,  and  the  amount  of  this  metal  jiro- 
duced  by  them  during  the  decade,  combined  with  that  derived 
from  Comstock  ore.s.  make  nj)  all  but  aliout  *2.000.000  out  of  the  *25.- 
000,000  of  gold  rejiorted  during  this  jieriod  for  the  entire  State.  If 
these  two  sources  of  sujijily  of  the  jirecious  metals  liecome  exhausted 
or  cease  to  jiroduce,  the  additional  stimulus  which  may  be  given  to 
the  search  after  and  develojiment  of  gold  deposits  can  hardly  be 
expected  to  afford  any  adeijuate  conqiensatiou  for  the  loss  to  our  gold 
jiroduct  which  will  result  thererrom. 

Of  the  numerous  .smaller  mining  districts  scattered  through  various 
jiortions  of  the  kState,  it  can  only  be  said  that,  owing  to  the  high  cost 
of  working  consequent  upon  tlu*  jdiysical  conditions  described  above, 
their  Jiroduct  has  been  subject  to  considerable  tluetuations  during  the 
decade,  and  their  develojiment  as  a rule  can  hardly  be  said  to  have 
become  established  ujiou  a jiermanent  basis.  With  a reduced  ju  ice  of 
silver  it  is  jirobalile  that  imrny  of  them,  esjiecially  those  in  the  southern 
and  eastern  jiart  of  the  State,  which  have  rich  silver-bearing  ores  in 
limestone,  will  be  abandoned.  The  Pioche  district,  which,  jirior  to  188(t. 
had  produced  nearly  *20.000,000  from  its  rich  silver-bearing  lead  ores  in 
limestones  and  (piartzites,  has  lain  idle  during  the  entire  decade  for 
the  reason  tliat  its  ores  can  no  longer  be  jirotitably  worked  exciqit  by 
smelting,  and  this  is  not  jiossible  until  the  district  is  reached  by  a rail- 
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vu:  (L  Those  ill  eruptive  and  more  silieeous  rocks  alonj;'  tlie  northern 
an  1 western  borders  may  be  kept  alive  by  turning  their  attention  to 
tlm  develo])ment  of  the  gohl  ores  which  are  likely  to  be  found  in  these 
10}  ions,  but  the  mining  industry  of  the  State,  taken  as  a whole,  is  lia- 
bh  to  be  most  disastrously  atfecti'd  by  a permanent  reduction  in  the 
pri*e  of  silver. 


(filai  tHHi  of  (/old  and  fdirvr  in  Xt'rudti  ^^inre  ISSO. 
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u climate  and  physical  conditions  New  Mexico  has  a general  resem- 
bl;  lice  to  Arizona,  but  it  has  a great  advantage  over  the  latter  Territory 
in  the  occurrence  of  coal-bearing  rocks  within  ils  borders  upon  whose 
ex  steiice  has  largely  depended  the  development  of  railroads,  smelting 
plants,  and  other  factors  that  favor  the  establishment  of  the  mining 
industry  on  a iiermanent  basis.  Of  its  geological  structure  only  the 
most  general  features  are  known.  The  basin  ranges  extend  across  the 
so  ith western  portion,  having,  as  in  Arizona,  a general  northwest  trend 
and  made  up  of  I’aleozoic  beds  i-estiug  on  crystalline  rocks,  both  of 
wl  ich  are  traversed  by  erupt  ives.  'The  southern  end  of  the  llocky 
Mountains  project  across  the  northern  boundary  of  the  Territory,  while 
th  ough  the  middle  portion  run  isolated  ranges  with  a north  and  south 
tn  nd,  similar  in  geological  and  physical  structure  to  the  basin  ranges; 
tlmse  become  less  frequent  east  of  the  valley  of  the  Kio  Grande  and 
til  ally  disappear  in  the  plain  region  of  northern  Texas.  In  the  angle 
be  tween  the  northwesterly  and  northward  trending  ranges,  in  the  north- 
wi  stern  portion  of  the  Territory,  is  included  a portion  of  the  Colorado 
1)1  itean  which  terminates  to  the  southward  in  a large  area  of  recent 
la  a flows. 

The  pi'ccious  metal  product  of  the  Territory  has  been  almost  exclu- 
si'  ely  derived  from  the  mountain  ranges.  Placers  have  been  worked  to 
a ' ertain  extent  in  the  valleys  of  the  sonthwesterii  part  of  the  Territory, 
bi  t their  output  is  not  known,  llich  placer  ground  is  known  to  exist 
oi  the  debris  slopes  of  the  broad  arid  \ alhws  to  the  south  of  the  Eocky 
IM  mntains,  but  they  can  not  be  worked  Avithout  the  expenditure  of  con- 
siderable capital  in  water  ditches,  and  litigation  is  said  to  have  hitherto 
st  )od  in  the  way  of  their  development.  • 

The  northwest  trending  ranges  in  the  western  and  southwesteni  por- 
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tioii  of  the  Territory  have  been  the  earliest  and  most  permanent  pro- 
ducers. Their  ores  are  mostly  silver-bearing  but  carry  some  gold,  and 
gold  ores,  reducible  by  amalgamation,  have  also  been  developed.  A 
most  fayorable  indication  for  mining  in  this  region  has  been  the  experi- 
ence that  some  base  metal  ores  have  greatly  increased  in  gohl  value 
below  the  oxidized  zone  and  been  successfully  reduced  after  concen- 
tration. 

A north  and  south  belt  along  the  wc."it  side  of  the  l!io  Grande  Valley, 
which  reached  its  climax  of  development  about  the  middleot  the  decade, 
has  been  the  most  important  factor  in  the  silver  lu'oduction  ot  the  ler- 
ritory.  The  ores  are  argentiferous  galenas  and  their  decomposition 
])roducts,  occurring  in  Carboniferous  limestones;  and  their  devidopment 
has  been  stimulated  by  the  proximity  of  railroads  and  the  establishment 
of  smelting  plants.  The  tall  in  the  price  of  silver,  Avhich  came  at  a 
time  when  the  richest  ore  bodies  had  mostly  been  worked  out,  had  a 
most  disastrous  elfect  on  the  silver  production  of  this  belt  rvliose  intlu- 
ence  is  seen  in  the  steady  d<'crease  in  the  ])roduct  of  the  metal  for  the 
Territory  during  the  last  half  of  the  decade.  In  one  i)ortion  of  this 
belt  is  a district  in  which  gold  is  the  chief  product,  and  in  which  the 
stimulus  given  to  the  development  of  such  ores  by  the  fall  in  the  price 
of  silver  has  already  had  the  effect  of  doubling  its  product. 

In  the  mountains  to  the  east  of  the  Ifio  Grande  valley  are  .several 
mining  disticts  whose  chief  product  is  gold.  In  spite  of  the  diliiculties 
with  which  they  have  to  contend  in  transporting  supplies  from  the  rail- 
road  100  miles  over  a desert  country,  their  product  has  rapidly  increased 
during  the  last  half  of  the  decade,  .$5o,000  being  reported  for  ISSO  and 
.$250,000  in  1802. 

It  seems  rather  singular  that  but  little  active  mining  appears  to  be 
going  on  in  the  high  mountains  of  the  Eocky  ^Mountain  .system  near  the 
northern  boundary  of  the  Territory,  in  which  from  general  geological 
indications  it  would  bo  expected  that  rich  ore  bodies  might  be  found. 
This  maybe  pos.sibly  due  to  the  fact  that  a very  considerable  jiortion  of 
this  area  is  included  in  old  Spanish  grants,  since  confirmed  to  individual 
owners,  and  in  which  the  discovery  and  location  of  ore  bodies  is  not 
as  attractive  to  the  prospector  as  under  the  mining  laws  of  the  United 
States. 

In  considering  the  Territory  as  a whole  it  will  be  seen  by  reference 
to  the  table  that  the  increase  of  the  gohl  juoduct  during  the  decade  has 
been  steady  and  continuous,  and  a further  and  ]>ossibly  greater  increase 
may  reasonably  be  looked  for  in  the  coming  decade. 

While  the  silver  product,  however,  shows  a considerable  increa.se 
between  the  commencement  and  end  of  the  decade,  the  falling  off  in 
the  latter  half  has  been  about  50  per  cent.,  or  at  the  average  rate  of 
about  a quarter  of  a million  per  annum.  Under  existing  financial 
conditions  a still  further  decrease  may  be  looked  for.  but  the  entire 
silver  product  is  not  likely  to  cease  since,  although  silver  mining  perse 
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]iia>  no  loiiji-or  lie  ]iiolital)le.  a certain  anionnt  will  natnrally  be  pro- 
(Inei  (!  as  a hy-prodnet  in  the  reduction  of  otlier  ores  reipiired  by 
sine  tcrs. 

Prodnction  of  (johl  and  ^IJrvr  in  Xt'iv  Mexico  t<ince  ISSO, 
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li  physieal  and  eliinatie  conditions  the  State  of  Oreg’on  is  divided 
by  he  Cascade  range  into  two  ilistinet  and  strongly  contrasted  por- 
tion'. Western  Oregon  is  a ragged  and  inonni  ainons  belt  having  a 
very  moist  climate.  Eastern  Oregon,  which  oeenpies  two-thirds  of  the 
are;  of  the  State,  is  mostly  broad  desert  valleys  with  a few  monntain 
rany'es  toward  the  eastern  border,  :ind  Inis  the  dry  climate  peculiar  to 
the  interior  of  the  Eoeky  Monntain  region.  Of  the  geology  of  the 
Sta  e only  a few  broad  general  features  are  known.  The  nigged  region 
of  western  Oregon  contains  repre.sentatives  of  the  auriferous  slates  of 
the  Sierra  Nevada,  and  is  siipjiosed  to  form  the  geological  continua- 
tion of  tlnit  range.  The  higher  portion  of  the  Casciide  range  is  formed 
of  ivcent  lavas,  which  spread  out  in  jdaces  to  a consider;ible  distance 
ove  the  horizontal  tertiary  beds  that  till  the  broad  plains  and  valleys 
at  its  eastern  base.  The  most  important  mountain  range  of  eastern 
Oreprn,  the  Elne  mountains,  is  l eported  to  contain  Triassic  and  Juras- 
sic limestones,  like  corresiionding  ranges  in  western  Nevada,  while 
gniidtes  and  metamorphic  rocks  form  the  basement  complex,  underly- 
ing all  more  recent  sediments. 

T le  precious  metal  output  of  the  State  is  mainly  in  gold,  silver  hav- 
ing been  produced  in  comparatively  insignilicant  amount,  except  at 
tlie  close  of  the  deiaide  when  several  important  silver  mines  were 
ope  led  in  the  eastern  portion  of  the  State,  but  w hich  have  sim  e been 
cIoshI  down. 

T le  gold  jilacers  of  western  Oiegon  are  from  the  configuration  of 
the  country  necessarily  much  smaller  than  those  of  (Jalifornia,  yet  in 
earl  er  times  they  afforded  the  nmjor  part  of  the  gold  product  of  the 
S*ta  e.  They  are  still  worked  on  a small  .scale  by  individual  miners, 
largely  Chinese,  :ind  to  some  extent  by  hydniulic  mining.  An  inter- 
esti  ig  variety  of  placer  mine  is  afforded  by  the  beach  sands  which 
resi  It  from  the  disintegr;ition  of  the  gold-bearjiig  rocks  ;ilong  the 
Oregon  coast.  A small  amount  of  placer  gold  is  derived  from  them, 
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but  :is  a rule  they  are  not  sufliciently  rich  to  yield  much  ]irotit.  At 
the  commencement  of  the  decade  the  jirodnct  of  western  Oregon  was 
ne;irly  two-lifths  that  of  the  entire  State,  but  in  18UU  its  product 
had  decrea.sed  to  half  of  wimt  k was  in  1880,  and  formed  only  one-lifth 
of  the  St:ite's  product.  In  the  former  ])criod  this  ju'oduct  was  practically 
all  derived  fi’om  jilacer  mini's,  but  since  then  there  has  been  a small 
but  increasing  product  from  vein  mining,  though  w hat  proportion  it 
bears  to  the  entire  jirodnct  is  unknown. 

In  eastern  Oregon  di'c])  mining  had  already  assumed  considerable 
importance  at  the  commencement  of  the  decade,  having  yielded  nearly 
one-third  of  the  entire  gold  jiroduct  of  that  iiortion  of  the  St;itc,  while 
the  other  two-thirds  came  from  placers.  Although  the  returns  of  later 
years  are  not  segregated,  it  may  be  assumed  that  The  jiroiiortion 
derived  from  deeji  mining  has  increased,  since  the  jiroduct  of  the  entire 
region  has  so  much  increased  as  to  rejilace  the  decrease  in  the  jirodnc- 
tion  of  westei'ii  Oregon.  The  greater  jiart  of  the  jirodnct  of  eastern 
Oregon  comes  from  mines  along  the  eastern  edge  of  the  St:ite,  the 
yield  of  those  scattered  through  the  interior  having  been  eomjiara- 
tively  insignilicant.  Although  the  census  tigures  show  an  ajijiarent 
slight  falling  olf  in  18tt0  as  compared  with  1880,  those  of  the  Director 
of  the  IMint  show  an  increa.se  and  a still  greater  one  in  the  tw  o succeed- 
ing years.  .V  gold  yield  that  dejiends  on  jihicer  mining  is  necessarily 
subject  to  llnctuations  due  to  failure  or  idmndani'e  of  water  snjijily,  ;ind 
no  great  jiermanence  can  be  ;issnred  for  Oregon's  gold  yield  until  it  is 
derived  in  greater  degree  from  dceji  mining. 

J'rodneiion  of  (j old  and  .8/7rr/-  in  Orcfjon  sinoe  1S80, 
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The  generally  north  ;ind  south  trend  of  the  Wasatch  uplift  divides 
the  Territory  oJ‘  Utah  into  two  jiarts,  sharply  contrasted  geologically 
;is  well  as  topograjihically,  though  both  jios.><ess  the  generally  arid 
climate  of  the  interior  ba.sin  of  the  Cordilleran  .system.  To  the  east  is 
the  plateau  country,  a region  mainly  oceujiied  by  extensive  table-lands 
with  narrow,  tortuous  valleys  in  w hose  bottoms  run  small  streams  trib 
ntary  to  the  ('olorado  river  that  ri'ceive  their  waters  from  the  border- 
ing monntain  ranges.  The  snrbice  of  the  region  is  mostly  covered  by 
hat  Ijing  beds  oi'  iMe.sozoic  :ind  Terti;iry  age. 
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On  the  west  of  this  line  istlie  llasin  raii”e  province,  a re, "ion  of  iso- 
1:  led  inunntain  ran,iivs,  se])arate(l  b.v  l>road  des(*r(  valleys,  with  no 
e tcnial  drainaj^e.  In  some  of  these  valleys  are  still  found  lakes,  the 
p irtly  (lesiccated  relics  of  larger  bodies,  whose  waters  are  for  the  most 
p lit  so  stron.fly  diar"ed  with  mineral  matter  as  to  be  unserviceable  to 
n an.  The  mountain  ran.ues  are  made  up  of  upturned  sedimenhiry 
si  rata  of  Paleozoic  a"e,  of  older  crystalline  rocks,  and  of  moi  e recent 
('  uptives;  the  desert  valleys  are  covered  by  gravels  and  clays  of 
Quaternary  or  recent  formation. 

At  its  northern  end  the  Wasatch  u]»lil‘t  develops  into  a broad,  high 
n ountain  mass  which  sends  down  the  streams  that,  under  the  benefi- 
c nt  irrigation  system  of  the  .Mormons,  have  converted  the  desert  val- 
k ys  into  fruitful  farming  lands. 

I'his  is  the  only  part  of  the  Territory  that  is  capable  of  suj>portin,g 
a i abundant  iioimlatiou.  and  is  hence  necessarily  its  industrial  center. 

iiiing  in  Utah,  which  was  discouraged  by  the  iMormon  church,  has 
o dy  nourished  during  the  last  two  decades.  During  the  last  decade, 

V ith  the  increase  in  railroad  facilities,  the  development  of  the  coal  beds 
ii  the  plateau  region,  and  tin*  establishment  of  several  smelting  works 
ii  Salt  Lake  valle.v.  the  output  of  the  pivcious  metals  has  more  than 
(1  mbled,  and  in  18i*l  had  reached  a total  of  over  812, 000, 000, 

'I'he  Wasatch  mountains  in  which  the  valuable  ore  deposits  were 
ti  ’st  discovered  still  contain  the  most  productive  mines,  the  yield  of 
a single  district,  and  practically  of  one  great  vein,  furnishing  nearly 
o le-half  of  the  total  product  of  this  Territory,  The  ore  bodies  in  liine- 
s one,  which  created  the  tir.^t  mining  excitement,  have  yielded  but 
little  during  the  past  decade.  The  iirodnct  of  the  great  Ontario-Daly 
v_*in,  which  is  in  Carboniferous  ([uartzites  associated  with  eruptive 
d dees,  has  reached  twenty-seven  millions.  Its  ores,  which  are  mixed 
li  ise  metal  ores,  are  reduced  by  amalgamation  <md  lixiviation,  and  the 
regularity  of  its  jiroduct  and  of  the  dividends  paid  from  it  have  been 
n ost  remarkable.  At  its  present  great  depth,  owing  to  excessive  tlow 
o "water,  the  cost  of  mining  has  increased  considerably,  but  will  be 
r ‘(bleed  upon  the  completion  of  the  deep-drainage  tunnel,  which  has 
b sen  driven  during  the  past  few  years.  It  is  iirobable  that  the  mine 
e in  be  worked  at  a jirolit  with  even  greati'i'  I'cduetion  in  the  price  of 
s Iver.  The  bullion  produced  from  the  mines  of  the  district  carries 
orer  1 per  cent,  of  its  valui'  in  gold. 

The  first  of  the  desert  ranges  west  of  the  Wasatch,  (he  ()(]uirrh 
n ountains,  has  rich  silver  ores  and  argentiferous  galenas,  in  Ualeozoic 
limestones  and  quartzites,  respectively,  which  have  yielded  nearly  a 
n illion  annually  during  the  decade.  Although  the  very  rich  bodies 
tirst  discovered  are  mostly  exhausted,  the  product  of  the  region  as  a 

V hole  has  maintained  a fairly  even  grade  during  the  decade,  as  it  has 
g »od  railroad  facilities  and  a considerable  ])ropoitiou  of  ils  ores  are 
s uelted.  Gold  forms  a relatively  high  iiereentage  of  ils  product,  being 
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estimated  at  about  (!  ]>er  cent,  of  the  value  of  the  total  yield.  There  are 
large  bodies  of  low-grade  siliceous  ores  rather  dillicult  to  reduce,  which 
can  only  be  ivorked  at  a profit  where  cheap  and  effective  methods  of 
treatment  have  been  devised.  The  output  of  this  distriid,  which  is  the 
third  in  importance  in  the  Territory,  is  seriously  alfeeted  by  a low 
price  of  silver,  though  the  mines  i»rodneing  ores  rich  enough  in  lead  or 
copjier  to  command  good  ]u  ices  from  the  smelters  will  be  the  last  to 
be  abandoned. 

The  Tintie  district,  in  one  of  the  desert  mountain  ranges  forming  a 
southern  continuation  of  the  Oipiirrh  ujdift,  has  been  the  second 
largest  producer  during  the  decade,  its  annual  output  varying  from 
81, 000, out*  to  nearly  8d.R00,000.  The  ores  are  found  in  Paleozoic  lime- 
stone, and  carry  values  in  silver,  gold,  and  co])per,  with  comparatively 
little  lead,  the  gold  yield  averaging  about  3i  per  ei'iit.  of  the  total  value. 
They  occur  in  immense  bodies,  and  when  jirotitably  worked  yield  large 
returns,  but  are  dillicult  of  reduction  umler  ordinary  methods.  The 
better  grades  are  shipjied  to  the  copper- silver  smelters  in  Colorado. 
Uranch  lines  have  been  built  to  the  district  by  two  competing  railroad 
systems  during  the  decade.  ^Nevertheless,  the  character  of  the  ores  is 
such  that  the  yield  is  extremely  .sensitive  to  tluctuations  in  the  price 
of  silver.  It  reached  its  maximum  in  1.81)0,  oiid  has  since  been  falling 
olf.  AVith  enterju'ise  and  intelligent  management,  it  would  .seem,  how- 
ever, that  in  virtue  of  their  contents  in  copper  and  gold,  a considerable 
pro}»ortion  of  the  product  might  be  kei>t  up  even  with  an  excessively 
low  juice  lor  silver. 

In  till'  San  Francisco  range  in  the  .southwestern  jiart  of  the  Territory 
large  bodies  of  relatively  pure  silver-lead  ores  have  been  found,  mo.stly 
in  Paleozoic  limestones  in  association  with  crujitive  rocks,  and  to  a 
certain  extent  within  the  erujitive  bodies.  The  most  iinjiortant  mine 
is  the  Horn  Silver,  which  has  yielded  in  all  over  ten  million  didlars  in 
silver,  with  an  insignificant  jicrcentage  of  gold.  Xarrow  gauge  railway 
connection  was  made  with  the  district  at  the  commencement  of  the 
decade,  and  the  ores  have  been  sent  East  to  be  smelted.  For  three 
years,  about  the  middle  of  the  decade,  work  in  the  Horn  Silver  mine 
practically  ceased,  and  the  product  of  the  di.strict  was  very  small,  but 
Avith  the  resumption  of  work  in  this  mine  it  has  inci eased  again  to  an 
annual  average  of  over  half  a million.  This  juoduct  will  naturally  be 
dejiendent  on  the  price  of  silver,  but,  though  at  somewhat  of  a dis- 
advantage on  account  of  its  distance  from  industrial  centers,  its  ore 
may  be  worked  to  a profit  on  account  of  their  lead  contents  even  with 
a low  price  for  the  precious  metal. 

In  the  extreme  southwestern  corner  of  the  Territory,  in  a band  of 
Me.'^ozoic  sandstones  known  as  Silver  ri'cf,  is  an  occurrence  of  silver 
ore  of  rather  unusual  geological  charactci’.  The  ore  occurs  rather  as 
an  imjiregmition  of  the  sandstone  than  in  well-defined  ore  bodie.s. 
Although  of  rather  low  grade,  it  lias  been  jiossible  to  mine  and  mill  it 
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nt  • profit  ill  spite  of  its  distance  from  railroad  communications,  owin,u- 
'i„.  ,..n  ity  ,.r  tl,o  al  an.l  11, a aa.a  « ith  xvl.icl,  it 
Til  ■ total  product  of  the  district  is  said  to  have  been  over  ^(,,000  OcO 
Its  animal  product  during  the  early  part  of_the  decade  was  about 
,*t;  0,000.  but  it  has  now  fallen  olf  to  less  than  8->0,000.  and  is  no  longei 

of  nuch  economic  importance.  . if 

■lines  have  been  opened  in  various  other  parts  ot  the  Lerritory  but 
no  districts  have  reached  the  point  where  they  can  be  considered  as 
„e  inanent  producers.  Considerable  interest  has  been  displayed  ot 
Ll  e vmirs  in  a newly  discovered  district  on  tlie  edge  of  the  desert  near 
the  western  boundary  of  the  Territory  known  as  the  Deep  Creek  dis- 
tii  -t  The  ore  occurs  in  I’alcozoic  lime.stoiies,  is  mainly  silver  bearing, 
b„t  .■unie.s  smuc  ,^,.1.1.  Cfom  .OmUWO  U,  S200,(l»«  l,»s  b«.„ 
di  rin<>-  the  iiast  two  vears,  but  no  iiermanence  can  be  looked  tor  until 
ra  lwa"v  communication  is  established.  In  the  ])leateau  region  in  the 
oireine  southeastern  portion  of  the  Territory  adjoining  Colorado,  to 
Nvhich  it  belongs  geologically,  gold-bearing  placers  on  the  Kio  ban 
Ji  an  and  near  the  Henry  mountains  have  been  discovered  in  late  >eais, 
In  t too  little  is  vet  known  of  the  geological  relations  to  torin  an  opin- 
io r as  to  whether  they  are  liable  to  lead  to  the  eslablishment  ot  per- 

m uient  mining  districts.  . . n 

1„  .•ouclBsio,,  it  may  be  sai.l  tliat,  wliile  the  Ternb.iy  m ,mt  oubtclly 

,H,s.sessed  of  great  wealth  of  the  precious  metals,  much  ot  which  is  as 

y.  t undiscovered,  froiu  the  fact  that  the  principal  values  ot  its  ores 

m e in  silver,  prmlurtioii  is  likely  to  be  seriously  curtailed  by  a perma- 

; Mit  decrease  in  the  price  of  that  metal.  The  development  of  the  mi- 

e -nlored  parts,  which  is  rendered  difficult  by  their  desert  character 

n\il  the  want  of  knowledge  of  their  geologi.ail  structure,  will  be  tur- 

tl.er  discouraged  by  a decrease  in  the  pro.sperity  ot  those  already  de- 

V ilopod. 

rrodudioH  of  yoUl  and  silver  in  Hah  since  18S0, 


Vear. 


18S4 

I880 




Gold.  ! 

Silver. 

Year. 

i 

Gold. 

Silver. 

747 
145.  UOO 

$3,068.  614 
n,  400.  000 

1887 

Is88 

1S89 

$220,004 
290.000 
50i).  0l»0 

$7.  000, 000 
7. 00().  000 
9.  050.  505 

r,  »:•>'»  nitn 

JS9U 

OKO.  000 

10.343.  434 

l.SDl  

CmO  OdO 

11.313. 131 

1892  

000.  175 

10,472.  727 

Ib’i,  vJLMi 
•J16,  000 

0.  500.  000 

W A S H I X G X O X^ . 

Tlie  climatic  and  ])hysical  conditions  of  the  State  ot  ashington 
•loselv  resemble  those"of  Oregon,  it  being  divided  by  the  Cascade 
noun’tains  into  a humid  coast  belt  on  tlie  west  and  a dry  interior  region 
)u  the  east.  A large  plain  area  occupies  the  central  portion  ot  tlie 
iiterior  or  eastern  division,  which  is  surrounded  by  mountains  that 
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extend  ill  to  it  Irom  adjoiiii  ng  regions.  Of  the  geology  of  the  State  »‘\en 
less  is  known  than  with  regaril  to  that  of  Oregon.  The  woslern  belt 
contains  valuable  coal  beds,  which  have  received  consideral.h'  deveIo)i- 
ment  during  the  decade  owing  to  the  demands  made,  uiion  them  by 
railroads  and  steanu'rs,  but  no  output  of  jirecious  metals  has  been 
rejiorted  for  this  jiortion  of  tin'  State,  The  Caseade  range  ]iroper, 
which  is  largely  made  np  of  reemit  lava  flows,  has  also  yielded  no  ore 
bodies,  hut  in  its  outlying  eastern  spurs  rich  g«dd  ore  biHliesare  said  to 
have  been  found  in  eruptive  rocks,  which  are  probably  of  more  ancient 
date  than  the  lai  as.  'I'he  gold  jiroduct  of  the  Slati',  though  showing  a 
creditable  increase  during  the  decade,  is  still  x'cry  small  and  largely 
ilerived  from  small  placer  mines,  the  working  of  which  is  rendered  easy 
by  the  abundant  water  su])])ly  atlbrded  by  the  many  considerable  rivers 
and  streams  throughout  the  State.  Dee])  mining  was  apparently  only 
taken  uj)  toward  the  close  of  the  decade  and  no  to  the  jiresent  time  its 
juincipal  deveIo])ment  has  been  in  the  northern  and  e.istern  jmrtion  of 
the  State,  in  dejicsits  that  yield  mixed  ores  carrying  values  in  silver 
and  gold,  or  silver  alone. 

The  eastern  slopes  of  the  Cascade  range  have  yielded  gold  alone,  and 
the  nortlimn  slojies  of  the  lllue  mountains  of  Oiegon  both  gold  and 
silver.  The  entire  silver  juoduct  of  the  State  has  been  inconsiderable, 
being  not  more  than  half  that  of  gold,  and  has  already  falhm  olf  very 
sensibLv  with  the  droj)  in  the  price  of  silver.  It  is  from  the  develop- 
ment of  gold  vein-mining  that  a permanent  increase  in  the  mining  in- 
dustry ol  the  State  is  to  be  looked  for,  and  what  little  is  known  renders 
it  fairly  jirobable  that  such  mining  may  prove  jirofitable  in  the  future. 

rrodnvtiou  of  jfold  and  silrt  r in  l)'aithi}KjU>n  since  ISSO, 


Yi*aj  s. 

-- 

( inld. 

Silver. 

Years. 

1 8.S0 

$135.8(10 

$1,019 

I.8.^7 

Issi  

120  Oi  0 

1 8.S.8 

120.000  , 



18^3 1 

80.  000 

500 

' 1890  1 

1884 ' 

85.  000 

i.ooo 

b 1891 

1885 

120.  000 

TO,  000 

1 1892 ' 

I8sii ' 

1 

147.000 

80.  000 

' * J 

1 

' 1 

I roM. 


0«'U 
OdO 
l7o.  000 
000 
j,  000 
37lJ.  r*Gi 


Siher. 


$100,  OOO 
100,  OOO 
103,431 
00,  5b.5 
213. 3:U 
193, 939 


AV  Y <>  .M  I N G . 

The  ])recioiis  metal  ])roduclio:i  of  Wyoming  has  thus  i'ar  been  too 
iiisignilicant  to  be  takmi  into  aia-oiint.  The  eastern  and  middh*  ])ortions 
of  the  State,  which  were  the  tirst  to  be  settleii.  are  great  iilains  of  flat- 
lying  Cretaceous  and  Tertiary  rocks,  where  metal  bearing dejinsits  would 
not  be  looked  for  and  which  are  preeminently  adapted  for  ])asturing 
cattle.  The  ])rinci])al  industry  of  the  State  has,  therefore,  been  pastoral 
and  the  mining  element  in  its  ])opulation  extremely  limited ; it  is  to 
this  fact  rather  than  to  want  of  natural  resources  in  minerals  that  the 
relative  backwardness  of  its  mining  development  is  due.  The  coals 
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w hi  h a ,ii,iTat  pait  ol'  plain  areas  have  been  devolopctl  only 

so  f ir  as  meet  the  wants  of  the  railroads  whiidi  iraverse  its  territory, 
lies  des  this  ^reat  sonree  of  industrial  wealth  it  ]>ossesses  valuable 
stoi  es  of  ]H‘troleuin  and  alkaline  salts,  all  of  which  form  the  most  sub- 
stai  tial  foundatiou  ui>ou  which  to  found  a ])eimanent  minin<;  industry. 
^Vi1hiu  its  boundaries,  moreover,  are  larji’e  mountain  ai'oas  w hich  there 
is  every  reason  to  believe  will  prove.  I'icli  in  the  de}iosits  of  tin*  useful 
met  ds  when  the  discovery  and  tin*  develo]>meut  of  some  mininj;' disti  iet 
sha  1 have  j;iveu  the  necessary  f;uide  and  im])etns  to  the  work  of  the 
]iro  i[iector.  so  that  they  will  be  thorou.uhly  e.vplored. 

d cross  the  southern  boundaiy  of  the  State  lu'ojects  the  nortiiern  end 
of  he  Colorado  mountain  uplifts  in  which  there  has  already  been  a 
iitfi.l  develojnnent  of  i>recious  metal  ib'jiosits.  A few'  deposits  have 
alsi  been  openi'd  in  the  low  east  and  west  rid<tes  runnins’  throu!>h  the 
mil  die  of  the  State;  but  it  is  to  the  great  mountain  area  occupying  the 
nor  hwestern  cornin'  and  covering  nearly  a third  of  the  surface  of  the 
State,  which  is  still  practically  a ienut  inco(jnita,  that  one  naturally  looks 
for  the  next  important  development  of  precious  metals. 

d.t  the  soutlnvesteru  extremity  of  the  great  Wind  Kiver  range  gold 
pla  H'vs  have  been  worked  in  a small  way  for  many  years,  and  it  is  from 
them  that  the  small  but  relatively  steady  gold  ].roduct  mainly  comes. 
Kn  m what  is  known  of  the  geological  structure  of  this  great  range  it 
api'Cars  to  possess  the  elements  that  would  favoi'  the  concentration  of 
me  allic  minerals  into  economically  valuable  deposits,  and  it  is  reason- 
able to  ex])ect  that  intelligent  and  thorough  pro']iecting,  especially  if 
su)  ported  by  a fair  amount  of  capital,  would  I'csult  in  tlieir  discovery. 
Th  ‘ l)ig  Horn  mountains,  lying  due  west  of  the  black  Hills  of  Dakota, 
w hich  have  proved,  so  fruiiful  a soui'ce  of  gold,  are  said  to  re.semble  tlie 
hit  er  iu  geological  structure,  and  if  this  is  true  it  might  reasonably  be 
ex] lected  that  an  analagous  concentration  of  metallic  ndnerals  might 
1)1*  found  in  them.  It  is  impossible  to  forecast  the  probable  mineral 
wedth  of  a region  w ithout  some  general  knowledge  of  its  geidogical 
str  icture,  and  even  this  is  wanting  for  the  greater  jiart  of  the  moiin- 
tai  1 areas  of  Wyoming.  Preliminary  geological  surveys  of  this  com- 
]>a  atively  unknown  region  would  be  a most  valuable  preparat  ion  for  the 
w ork  of  the  prospector,  and  are  indispensable  for  theca})italist.  thaler 
syitematic  and  intelligent  development,  Wyoming,  lying  as  it  does 
be  w-een  the  impoi  tant  i)recioiis  metal  areas  of  Montana  and  Dakota, 
mi  4'ht  rival  them  in  time  in  the  value  of  its  gold  product,  esjiecially  iu 
vit  w of  the  advantage  it  possesses  in  its  jiliysical  structure  and  already 
established  railroad  coniu'ctions. 


'1'  If  XC  A I’  I’  A r>  A (HI  A N S a’  A T E S . 

Vlthongh  the  existence  of  gold  in  the  rocks  of  i he  Aiiipalacliian  range 
wi  s known  soon  alter  the  discovery  ol  our  continent,  and  the  gold-bear- 
iuj;  deposits  have  been  mined  sporadically  since  colonial  times,  less  is 
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delinitely  known  with  regard  to  tin*  geology  of  the  rocks  in  which  limy 
occur  or  the  I'clations  of  the  dejmsits  themselves  than  of  any  other  gold 
bearing  deposits  within  the  Pnited  .States.  It  is  )>rol)able  that  to  tliis 
ignorance,  combined  with  a want  of  technical  knowledge  on  the  jiart  of 
mostof  those  wlio  have  attemiited  to  mine  them,  may  in  great  measui'e 
be  attributed  the  many  linancial  disasters  that  have  luought  gold 
mining  in  this  region  into  disrepute. 

They  occur  along  a fairly  well  defined  belt  running  northeast  and 
southwest,  the  strike  of  the  principal  geological  featnres  of  the  moun- 
tains, in  a.  series  of  highly  inetamorphic  rocks  belonging  to  one  of  the 
as  yet  undifVerentiated  pre-Cambrian  series  which  nnfil  within  a com- 
jiaratively  few  years  were  indiscriminately  classed  as  Archean.  The 
ores  aie  found  in  ipiartz  veins  and  impregnating  the  adjoining  altered 
country  rock,  often  in  the  vicinity  of  eruptive  dike-.  The  \eins  as  a 
rule  ai'c'  of  rather  moderate  dimensions  as  compared  with  the  great 
quart/,  lodes  of  Californi.i,  but  they  are  often  more  abundant  w ithin  a 
gi\  en  area,  and,  within  the  /one  of  oxidation,  portions  of  them  ha\  e 
ju'oved  exceptionally  rich  iu  free  gold.  The  coutignration  and  physical 
character  of  the  country  is  not  such  as  to  favor  the  accumulation  of 
large  bodies  of  yilacer  gravel,  yet  occurring  as  they  do  in  the  unglaciated 
region,  the  surface  material  in  the  viciidty  of  outcroiis  of  veins,  as  a 
result  of  secular  disintegration,  is  sometimes  rich  enough  to  be  worked 
protitably  as  a placer  deposit.  When  the  limits  of  the  /one  of  oxida 
tion  have  been  reached  the  suliihuret  ores  are  generally  found  to  be  of 
too  low  grade  to  be  protitably  amalgamated,  and  this  treatment  is  some- 
times further  comidicateil  by  their  association  with  tellurium;  hence 
mining  lias  in  many  cases  been  abandoned  while  the.  workings  rvere 
still  comparatively  shallow,  and  the  imyiression  has  got  abroad  that 
gold  does  not  continue  in  depth. 

One  of  the  first  essentials  for  the  systematic  development  of  the 
resources  of  the  belt  is  a chea]x  and  yiractical  yirocess  for  the  extraction 
of  tbe  gold  from  the  suliiliuret  ores,  and  one  seems  to  have  been  dis- 
covered whicli  solves  this  yuoblem  for  the  ores  of  the  southern  yiortion 
of  the  belt. 

As  shown  by  the  tables  of  production  given  belowy  the  pi'ecious 
metal  product  of  the  belt  is  practically  all  gold,  although  a few'  thou- 
sand ounces  of  silver  have  been  luoduced  of  late  years  in  the  smelting 
of  lead-/inc  ores  mined  in  ISortli  Carolina.  Systematic  gold  miidng 
can  be  said  to  have  only  been  carried  on  in  Xorth  and  South  Caro- 
lina and  Georgia,  the  gold  pi’oduct  of  the  other  States  mentioned  hav- 
ing been  yiroduced  by  petty  mining  and  by  a ferv  attemyits  at  develop- 
ment in  Maryland  and  A’irginia,  whicb  liave  not  yet  reached  the  stage 
of  permanent  mining.  Of  the  pioduct  of  the  iir.st  tlirce  States  men- 
tioned, which  in  favorable  years  has  reached  nearly  half  a million  dol- 
lars, a certain  yiroportion  has  been  derived  from  placer  mines,  but  the 
greater  paid  from  veius  not  yet  Avorked  below  the  zone  of  oxidation ; the 


lias,  licihc.bccu  subjecl  to  lliu  i uai  ion.  Tin*  ])i'o(liict  of  iiiiiiin»' 
ii  .Soiilli  rarolina.  altlioujih  its  a,u'iiV(‘o-ate  ])ro«luot  is  less  tliau  (‘itliei' 
o ' the  other  two  States,  is  of  i^'ieater  importance  to  the  development 

0 ■ minin.!i^  industry,  as  in  late  years  it  shows  a steady  increase  residt- 
ii  *;■  from  the  successful  working  of  sulphuret  ores  by  a comparativ^ely 
s mple  ]»rocess  of  chlorination,  which  differs  from  the  many  ])atent 
])’ocess(‘s  that  have  been  the  curse  of  the  region  in  tliat  it  has  been 
e 'olved  from  practical  exi>erimcnt  on  the  ores  of  one  of  the  working 
II  ines,  and  does  not  claim  to  be  able  to  extract  more  gold  from  any  ore 
t ban  can  be  shown  to  (*xist  in  it  by  assay.  Tiiis  process  has  already 
bjen  successfully  a])plied  to  the  ores  of  other  mines  in  this  State,  and 
i.'  about  to  be  used  in  those  of  the  neighboring  States.  It  is  iirobable 
t lat  when  the  geology  of  the  belt  beeonies  belter  known,  and  mining 
aaiduallv  falls  into  the  hands  of  those  who  possess  not  only  (,‘a]iital 
b.it  also  sntlicient  practical  knowledge  of  the  business  of  mining  to 
b j satisfied  with  reasonable  ]irotils.  and  wlio  will  carry  it  on  in  a sys- 
t ■matic  way  and  according  to  scientitie  rather  than  charlatan  methods, 
t le  gold  product  of  this  belt  will  gradually  become  an  important  con- 

1 ibutor  to  the  nation’s  wealth. 

L'roduciion  of  yohl  ond  silrci'  in  the  JppaUtchiitii  Stalee  niiiee  1,'tSO. 


Tears. 

^lary- 

l:iniL 

Virginia. 

Xovili 
Carolina . 

... 

Soiitli 
( ’arnliint . 

Geor“;irt. 

AlabaiiUi- 

Tennes- 

seu. 

Total. 

.kSl 

.$’2. 

$11.. 500 

$05.  000 

$1.5.  000 

$12'!.  OnO 

$1.  OOO 

$1,500 

$244.  2.50 

10.000 

ii:>,ooo 

40,  0i>0 

12.5,  (MiO 

1.  00*1 

1.  750 

2!)5,  2.50 

15.  000 

215,  000 

25, 000 

•J.5t‘,  («>0 

5.  500 

250 

50!).  7.50 

gs:; 

500 

7,  000 

170.000 

57.  OOO 

200.  OnO 

0,  000 

750 

441.2.50 

r.oo 

2.  5«)0 

100.500 

.57, 500 

157, 0i»0 

5,  000 

500 

305,  .500 

•2.  OOtl 

a,  5f)0 

15.5,000 

45.  0(‘0 

1.50.  OfiO 

6.  OoO 

500 

545.  800 

Kkt> 

l.oo;) 

4,  OOU 

178.  OIK) 

58.  OOU 

155,  5(10 

4.  GOO 

500 

579.  (HIO 

rv»o 

14.  (iOO 

250, 000 

50,  500 

110,  5' )0 

2.5IM) 

5U0 

409,  100 

r>0D 

7,  500 

159, 500 

59,  200 

104,500 

5,  CbK) 

1,100 

500. 900 

;i.  5''0 

4.  li:^ 

1.50. 174 

47, 085 

108.0«i9 

2.  05!) 

750 

516.  350 

0,  m\ 

120.597 

100.  2’  *4 

101.518 

2, 170 

1,001 

554. 658 

891 

11,2'U 

0,  099 

101,477 

150.  149 

So.  022 

2,  245 

519 

552.  975 

892. 

1.000 

5, 002 

90. 190 

125, 881 

95.  2.  a 

2.419 

1,006 

518.  755 

Total 

42, 470 

97/JiO 

1, 920,  244 

1 

700,  609 

1,721,700 

44,073 

. 10, 226 

4,  609, 298 
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Of  the  production  as.signed  in  the  first  table  to  “other  States,”  the 
< renter  part  of  the  silver  conies  from  the  western  comities  of  Texas, 
i djoining  the  llio  Grande  river,  where  the  mountain  ranges  of  Mexico, 
( omposed  largely  of  Paleozoic  limestones,  extend  across  the  interna- 
tional boundary.  P>ut  little  is  anthentically  hnown  of  the  geological 
1 elations  of  these  deposits.  Some  are  said  to  be  tree  milling — that  is, 
( omparati\ely  free  from  the  base  metals;  others  to  be  associated  with 
I o]i])cr.  and  bought  by  copper- silver  smelters,  dheir  development  has 
i icreased  rapidly  of  late  years,  but  will  probably  be  set  back  by  tire 
t ill  in  the  price  of  silver. 

The  balance  of  the  “other  State”  iiroductioii  comes  from  Michigan, 
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which  fora  long  tinm  has  producial  a small  amount  ot  sil\er.  and 
lately  has  added  a nearly  equal  value  of  gold  to  its  product.  Ibeii 
less  is  known  of  tin*  geological  relations  ot  the  (hqiosits  from  which  tlie 
metals  have  bemi  obtaiiu'd  in  this  State.  In  a general  wa\  if  is 
assumed  that  tln'y  occur  iu  the  same  .series  of  rocks  as  do  the  great 
iron  bodies  which  constitute  its  princijial  mineral  wealtli.  and  it  is  lair 
to  assume  that  if  more  attention  were  gi\  eu  to  the  exploration  lor 
precious  metals  in  this  region  the  product  of  the  State  might  assume 
considerable  importance. 

CiiNCHsloNS. 

In  reviewing  the  ])roduetiou  nf  the  wliole  country  for  the  period 
und(‘r  consideration,  it  is  to  be  remarked  that  the  gold  jiroduct  iias 
remained  fairly  stmidy  while  the  silver  product  has  nearly  doubled,  fhe 
average  gold  i»roduct  of  the  country  since  187.‘i,  as  shown  by  available 

statistics,  has  been  ab(mtS:!d,»i(Hi.<Hi(t  per  annum,  except  during  the  years 

when  the  Comstock  mines  Avere  in  lionanza,  to  the  abnormal  yield  of 
which,  it  is  fair  to  assume,  the  incn'used  product  during  the  years 
1870-1880  Avas  due.  The  falling  off  during  the  first  half  of  the  last  dec- 
ade Avas  due  to  the  restriction  of  hydraulic  mining,  Avhich  in  the  later 
years  has  been  replaced  by  the  normal  increase  from  deep  mines,  it 
is  probable  that  the  increase  tor  181k;  oA'cr  former  years  is  greater  than 
present  statistics  sIioav.  On  the  Avhole,  the  gold  industry  may  be  said 
to  be  in  a normal  and  healthy  state,  ready  for  a })ermanent  thougn  not 
necessarily  rapid  increase,  as  more  capital  is  intelligently  directed  to 

its  development. 

The  increase  in  the  sih-er  product  has  been  phenomenal,  especially 
A'dien  it  is  consitlered  that  the  yield  ot  the  Comstock  lode,  aa  hich  dui  ing 
the  previous  dt'cade  constituted  about  lialt  the  total  product  ot  the 
country,  has  become  practically  an  insignificant  factor,  and  thai  the 
average  price  of  the  metal  itself  has  steadily  fallen  during  the  period, 
except  Ibr  the  fcAv  months  immediately  succeeding  the  passage  of  the 
Sherman  Act;  the  average  price  for  181)g>  having  been  about  lib  per 
cent,  less  than  that  of  1880. 

The  prime  factors  in  this  increase Iuia'C  been  the  discoA'ery  and  deA'cl- 
opement  of  great  ore  bodies  in  limestone,  such  as  those  of  LeadA  ille 
and  Aspen,  the  ores  of  which  must  be  reduced  by  smelting.  This  has 
resrdted  in  the  building  up  of  the  great  smelting  industry  in  the  est 
and,  iu  consequence,  of  an  immense  increase  of  railroad  facilities,  Avhich 
in  turn  have  encouraged  the  investment  ot  capital  in  other  mining  enter- 
prises. The  dcA'ehqnnentof  the  great  veins  of  Gtah,  Montana,  and  the 
San  Juan  region,  although  they  produce  ores  not  necessarily  redm-ed 
by  smelting,  is  mwertheless  dependent  on  railroad  facilities  Avhich  the 
smelting  industrv  has  been  the  most  important  factor  in  developing. 
Ill  otlipr  words,  tlio  iiicvoiisc  in  the  silver  industry  lias  been  due  mainly 
to  favorable  industrial  conditions.  If  capital  had  not  been  invested  iu 
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. .li.  .-n i to  lUu  tualioi!.  Tlu*  nr.xluct  <»f 
I .1  ...  .il!li('U.i:h  its  product  is  less  than  oitlier 

i ...  Malo'.  is  of  iiioator  iuii»ortancc  to  the  development 
, :,n  _ ■!  a>  in  late  years  it  .shows  a steady  increase  vesult- 

tho  -u.'. o'fiil  workiiiiT  of  sniphnret  ores  by  a eomi»arativel\ 

uf  ehloiiimli.m.  wldel.  ditVers  from  the  many  patent 

I • l.av  been  The  eurse  of  tlie  region  in  that  it  has  been 

,..i  r.,  pi.o  tie.d  .•\peiimint  on  the  ores  of  one  of  the  woiking 
. ...  .1  r.ot  < laim  Tt>  be  able  to  extract  more  .gold  from  any  ore 
...,  1..  .l,..^vn  tooM^r  in  it  by  assay.  This  process  has  already 
-iull\  ai-plird  to  the  oros  of  other  mines  in  this  State,  a.nd 
. n-  t..  lx  nx-.l  111  iho-e  of  I lie  nei.ghboriiig  States.  It  is  probable 
u',..  the  -eoh  ot'  the  belt  becomes  better  known,  and  mining 
a.l'  into  till'  h.inds  of  t hose  u lio  possess  not  only  ea]iital 
.,N,.  Miiti.  ieat  piaeiieal  knowledge  of  the  business  of  mining  to 
,at  :^-.e.l  ^^ith  1*  .,m, liable  piotils.  and  who  will  carry  it  on  in  a sys- 
, \vi>  am!  a.  ix.rding  to  xfientilie  rather  than  charlatan  methods, 
/.,M  pio.im  t of  this  belt  will  gradually  become  ati  important  eon- 
t(»  ill*  nation's  w (‘altln 
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OTTIKU  STATES. 

)f  the  inodnetion  as.signed  itt  the  tirst  table  to  “other  States,’  the 
-m  ater  part  of  the  silver  comes  from  the  western  counties  of  Texa.s, 
.0  ). lining  the  Itio  (irande  rivm'.  where  the  mountain  ranges  ot  Mexico, 
e«  mpo>ed  largely  of  Paleozoic  limestones,  extend  across  the  iuterna- 
ii..nal  boundary.'  Put  little  is  authentically  known  of  the  geological 
n lations  of  These  deposits.  Some  are  said  to  be  free  milling— that  is, 
e.  mparativelv  frei*  from  the  base  metals;  others  to  be  associated  with 
e,  piier.  and  liought  by  eoiiper  silver  smelters.  Their  development  has 
ii  ercas.-d  rai'idly  of  late  years,  but  will  probably  be  set  back  by  the 
tV  11  in  The  price  of  .silver.  • 

The  balance  of  the  “other  State  ’ production  conies  trom  Michigan, 
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which  for  a long  time  has  i.roduced  a small  amount  ot  silver,  and 
lately  has  added  a nearly  equal  value  of  gold  to  its  product  P\en 
less  is  known  of  the  geological  relations  of  the  depo.sits  trom  which  tin- 
metals  have  been  obtained  in  this  State.  In  a genera  \\a>  i >> 
as.sunied  that  they  occur  in  the  same  series  of  rocks  as  do  the  giea 
iron  bodies  which  constitute  its  in  incipal  mineral  wealth,  and  it  is  tan 
to  assume  that  if  more  attention  were  given  to  the  exidoratum  toi 
precious  metals  in  this  region  the  product  of  the  State  might  assume 
considerable  importance. 

('(iN’cLisioXS. 

lu  reviewing  the  production  of  the  whole  country  for  the  iieimd 
under  consideration,  it  is  to  be  remarked  that  the  gold  product  has 
remained  fairly  steady  while  the  silver  proiluct  has  nearly  doidded.  i In 
avera-'c  gold  iirodiict  of  tlie  country  since  l.Sdl,  as  shown  b>  a\aila  dc 

statistics,hasbeen  about  e,q.T(K>b.b(H»  per  annuni, except  during  the  years 

when  the  Comstock  mines  were  in  bonanza,  to  the  abnormal  jield  ot 
which,  it  is  lair  to  assume,  the  increased  product  during  the  year> 
1870-1880  was  due.  The  falling  olf  during  the  tirst  halt  of  the  last  dec- 
ade was  due  to  the  restriction  of  hydraulic  mining,  which  in  the  la.ei 
years  has  been  replaced  by  the  normal  increase  from  deep  mines,  .t 
is  probable  that  the  increase  tor  ISOll  over  former  years  is  greater  than 
present  statistics  show.  On  the  whole,  the  gold  industry  nupN  be  san 
to  be  in  a normal  and  healthy  state,  ready  for  a permanent  though  not 
necessarily  rapid  increase,  as  more  capital  is  intelligent  j < nee  ei  o 

its  development.  ... 

The  increase  in  the  silver  product  has  been  phenomenal,  especiallN 

Avheu  it  is  considered  that  the  yield  of  the  Comstock  lode,  which  during 

the  previous  decade  constituted  about  half  the  total  prodiic  <d  he 

countrv,  has  become  practically  an  insignificant  factor,  and  that  the 

average  price  of  the  metal  itself  has  steadily  fallen  during  the  period, 

excevit  for  the  few  months  immediately  succeeding  the  passage  of  le 

si.enna..  Act;  tUc  average  price  for  18!I2  liaviiig  been  about  2a 

cent,  less  than  that  ot  1880.  i i i 

The  prime  factors  in  this  increase  have  been  the  discovery  and  de^  e - 

opeinent  of  great  ore  bodies  in  limestone,  such  as  those  of  I^^'lvlle 

and  Aspen,  the  ores  of  which  mmst  be  reduced  by  smelting.  Thm  lia.s 

resulted  in  the  building  up  of  the  great  smelting  industry  in  the  A est 

and,  in  consequence,  of  an  immense  increase  of  railroad  lacihties,  whicli 

in  turn  have  encouraged  the  investment  of  capital  in  other  mining  en.er- 

prises  The  development  of  the  great  veins  of  Utah,  Montana,  and  the 

San  Juan  region,  although  they  produce  or.*s  not  necessarily  reduced 

. by  smelting,  is  nevertheless  dependent  on  railroad  tacihties  which  the 

smelting  industry  has  been  the  ino.^Jt  important  factor  in  developing. 

In  other  words,  the  increase  in  the  silver  industry  has  been  due  mamly 

to  favorable  industrial  conditions.  If  capital  had  not  been  invested  in 
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r;ulrn;i<  1.'  aiul  icdnctioii  plants,  iiiiiiiiiy  would  liavo  hci'ii  oonfimMl  to  tlio 
rirhev  oios  uoar  tlu*  surl'aco,  and  would  p]'obal)ly  have  Iteeii  abandoned 
Avlien  t lose  wen' exhausted;  for  it  has  been  handi<'ai)])ed  duvin^j,'  the 
entire  leriod  by  the  abnormal  li;;iires  at  whieh  the  miners’  unions 
have  1>  '011  able  to  keeji  the  rate  of  wages,  while  they  have  been  reduced 
in  aluK  st  every  otlu'r  branch  oi‘  industry. 

That  the  industry  as  a whole  has  i>rogressed  in  sjiite  of  a continuous 
fall  in  he  value  of  the  ]»rodu(‘t  has  been  mainly  due  to  the  fac-t  that 
tin'  lar  ;er  reduction  works,  under  the  sjuir  of  the  necessity  of  render- 
ing the  larg('  eaiutal  invested  iii  their  plants  productive,  have  displayed 
ingenu  ty  and  economy  in  im]uoving  their  processes  and  in  reducing 
the  cost  of  fuel  and  other  materials,  so  as  to  leave  them  still  a margin 
of  pro!  r.  The  smaller  protit  is  offset  in  the  case  of  the  larger  smelters 
by  the  gr<‘ater  number  of  tons  treated,  and  also  b.\  the  utilization  of 
othei'  ]>roducts  besides  the  precious  metals,  such  as  lead  and  cop])er. 
As  long,  therefore,  as  these  larger  smelters  can  obtain  even  a very 
small  I rotit,  silver  mining  will  be  (‘ontinued  in  the  larger  mines  and  in 
those  V hi)S('  ore  is  exceptionally  high  grade,  w hile  the  smaller  and  less 
favorablv  situated  mines  will  graduallv  be  abandoned.  It  is  to  be 
assunn  d.  moreover,  that  self-inter('st  will  induce  the  miners  to  consent 
to  a re  luction  in  wages  Avhen  it  becomes  a (piestion  of  that  or  nothing, 
and  thus  a still  longer  lease  of  life  will  lu'  given  to  some  established 
mines  u the  face  of  a continuous  reduction  in  the  price  of  silver;  but 
when  t lis  prit'('  shall  have  fallen  so  far,  without  a counterbalancing  rise 
in  the  price  of  lead  and  t‘oi>])er,  that  the  larger  smelting  works  are 
oblige(  to  close,  silver  mining  wall  be  abandoned  throughout  the  greater 
part  ol  the  western  region.  This  exigency  is  not,  how'ever,  likely  to 
occur  V bile  the  price  fluctuates,  as  it  has  done  during  the  past  year, 
between  70  and  MO  cents  j)er  ounce. 

Assi  ming  that  silver  continues  at  about  these  prices,  it  is  probable 
that  the  greater  part  of  the  silver  product  of  the  country  will  come 
from  ( oloradtt,  3Iontana,  Utah,  Idaho,  Nevada,  New  iMexico,  and 
Arizona,  in  the  order  named,  and  will  gradually  be  reduced  to  between 
thirtv  ind  fortv  millions  annuallv. 

The  innual  gold  product,  ou  the  other  hand,  is  hkcly  to  see  a steady 
increase  to  840,000.000,  aud  peihaps beyond,  and  its  principal  producers 
will  1h  the  following  States  and  Territories,  also  in  the  order  named : 
Califoi  Ilia,  Colorado,  Dakota,  IMontana,  Idaho,  Oregon,  Alaska,  Arizona, 
with  a great  deal  of  uncertainty  as  to  the  relative  rank  of  the  smalh'r 
prodin  ers. 

An  i idustry  is  of  value  to  the  country  at  large  in  proi)ortion  to  its 
permaiLcnce  and  absence  from  violent  tluctuatioiis,  and  the  silver  mining 
iudust  y has  been  in  this  sense  ol'  great  value.  The  large  amount  of 
capital  invested  in  extensive  ])lants  and  tributary  railroads  has  given 
profita  )le  em])loyment  to  great  numbers  of  people,  and  assured  greater 
permanence  than  the  many  small  gold  mines  and  gold-reducing  plants. 
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Its  destruciit.ui  wonld  therefori'  c<uistilul<'  a sciious  loss  to  llu'  nation  s 
industry.  It  may  fairly  be  doubled,  however,  whether  the  course  fol- 
lowed by  the  friends  of  this  industry  has  been  the  wisest  that  could 
have  been  pursued,  and  it  seems  }>robable  that  if  no  attempt  had  been 
made  to  .sustain  the  juice  of  the  metal  l)y  legislation,  but  it  had  been 
hd't  to  follow  the  natural  course  of  tiud('.  under  the  laws  of  supply  and 
demand  which  govern  the  i)rodu(  tion  of  other  commodities,  it  would 
to-day  be  in  a more  healthy  condition.  While  its  growth  and  increase 
of  lu'oduct  wouhl  have  been  less  rajtid,  those  engaged  in  it  would  ha\e 
lu'cn  better  able  to  foreca.st  the  future  course  of  the  price  of  silver,  and 
wamld  have  regulated  their  investments  acconlingly. 

In  regard  to  the  (pie.'.tion  of  a gohl  or  silver  standard  of  value  for 
coinage,  it  may  be  argued  that  a double  stamlar<l  is  theoretically  ini]»os- 
sible.  es|)ecial!y  for  metals  wlu)se  lelative  jtroduction  varies  so  greatly 
as  has  that  of  silver  and  gold,  both  of  which  have  other  and  varying 
uses  in  the  arts  besides  those  of  coinage.  From  a juirely  tlu'oretical 
point  of  view  the.  ideal  standard  would  be  a metal  which  is  useless  for 
any  other  purpose  than  for  coinage.  The  world’s  exjK'rience  has,  how- 
ever, failed  to  lind  such  a metal,  though  some  have  been  tric'd. 

It  is  about  thirty  yeai's  since  the  sudden  increase  in  the  w'orld's 
sujtjdy  of  gold  so  disturbed  monetary  c(>nditions  as  to  lead  to  the 
advoc'acy  by  .some  wise  and  long  sighted  men  of  the  establishment  of 
silver  as  the  sole  standard  of  value  for  coinage.  That  .sudden  increase 
was,  however,  due  to  a cause  that  is  not  likely  to  oceur  again  in  tin' 
world’s  hi.story,  viz.,  the  simultaneous  discovery  in  virgin  territories  ou 
two  continents  of  ('iiormously  rich  placer  deposits. 

The  ri'cent  overproduction  of  .silver,  relatively  to  that  of  gold,  which 
has  led  to  an  attempt  to  e.stablish  the  world's  eoinage  on  a purely  gold 
.standaid,  is,  however,  the  re.sult  of  a normal  and,  for  the  most  j»art. 
healthy  develojcment  of  industrial  conditions  over  a long  series  of 
years. 

That  these  conditions  are  at  pre.sent  abnormally  disturbed,  and  that 
those  engaged  in  the  silver  industry  tind  them.selves  in  danger  of  great 
pecuniary  loss,  is  apparently  due,  in  large  measure,  to  effects  producial 
uj)on  the  price  of  the  metal  by  legislatir'e  action.  II  the  natuial  law' 
of  supply  and  demand  Ite  allowed  to  act  freely,  aud  if  no  atteni’d  be 
made  to  coat rol  by  h'gislative  enactment  the  ratio  betwec'ii  gold  and 
silver,  the  variations  w'ill  be  less  violent  and  less  injurious  to  the  indus- 
trial interests  based  upon  silver  mining. 

If  we  examine  the  broader  held  c»f  the  world's  ju’oduction  of  the 
Xirecious  metals  during  the  period  under  consideration,  bearing  in 
mind  the  necessary  imperfection  of  statistics,  since  returns  from  many 
countries,  such  as  China,  and  some  of  the  South  American  States, 
are  at  times  entirely  wanting,  we  hnd  the  annual  outi)ut  of  gold  fairly 
regular  from  1880  to  1887  at  a little  over  8100,000,000.  From  1887  to 
1802  (full  returns  for  the  latter  not  being  obtainable)  there  has  been 
a gradual  increase  to  81-5,000,000.  The  greater  jjart  of  this  product 
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li;it  come  tVom  tlic  I'liitcd  States,  Australia,  aiul  I’lissia,  in  the  order 
milled,  duriuji' the  first  term  ot  years,  and  in  tlie  second  term  Africa 
Inn  gradually  risen  to  a nearly  equal  rank  with  Itnssia,  while  the  lat- 
ter's product  has  slightly  increased. 

'1  he  world’s  jirodnct  of  silver  for  the  five  years  from  ISSO  to  1884  was 
on  the  average  about  equal  in  coinage  value  to  that  of  gold.  From 
18S5  to  1801  it  has  steadily  increased,  reaching  8 is, 1, 0( (0,000  in  the  latter 
year.  The  principal  silver-pi'oducing  regions  have  been  the  United 
States,  -Mexico,  and  South  America,  in  the  order  named,  to  whu-h  have 
bet  n added  Australia  in  the  second  [leriod,  the  ])roduet  of  which,  mainly 
coming  from  the  Iboktm  Hill  mines,  has  increased  Omni  81,000,000  in 
188  5 to  813,000,000  in  1891. 

'J  he  extent  and  causes  of  the  increase  in  the  silver  production  ot  the 
Un  ted  States  have  alreadv  been  considered.  That  of  31exico  has  in- 
ere  ised  from  similar  causes,  \ iz.,  the  increase  of  railroad  facilities,  the 
mil  movement  in  reduction  processes,  and  the  inve.stment  of  foreign  capi- 
tal, largely  American.  Her  increase,  though  less  in  actual  amount,  has 
been  greater  in  percentage,  being  over  100  per  cent,  during  the  period. 

'1  he  silver  product  of  South  America  is  rather  uncertain,  owing  to 
incomplete  statistics.  Its  aggregate  amount  is  ap[>areutly  less  than 
that  of  Mexico,  but  exactly  how  much  can  not  be  deliuitely  ascertained, 
'flin  imlustry  has  not  yet  reached  the  permanent  stage  which  results 
from  good  railroad  facilities  and  .settled  political  and  industrial  condi- 
tioi  s.  When  that  stage  is  reached,  its  known  wealth  in  minerals 
l»ro  nises  a rapid  increase  in  production,  but  there  is  no  iirosiiect  of  it 
in  1 he  near  future. 

I 1 Australia  the  product  of  the  Uroken  Hill  nunes  is  ,alrcady  on  the 
do\  award  course,  and  the  fall  in  the  price  of  silver  is  likely  to  reduce 
the  yield  (d‘  that  country  as  a whole  to  the  insignilicaiit  amount  of  earlier 
vea  fs. 

t 

1,  still  remains  to  consider  what  is  likely  to  be  the  inoduct  of 
the  precious  metals  throughout  the  world  during  the  balance  of  the 
})re  lent  decade  from  the  jmint  of  view  of  the  gi-ologist  and  minei',  as 
eon  Trusted  with  that  of  the  legislator  and  tinancier.  kb-om  this  petint 
of  ' iew  the  most  uncertain  regions  are  Asia  and  Alrica  for  gold,  Aus- 
tralia and  KSouth  America  for  silver. 

The  gold  product  of  the  United  States  is  likely  to  show,  as  has 
alrtady  been  stated,  a moderate  and  steady  iiicre  i.se.  That  of  Austra- 
lia is  at  any  rate  not  likely  to  decline.  In  Asiatic  Jtussia,  which  is 
sail  to  have  shown  an  increase  of  9 to  K!  per  cent,  in  late  years,  the 
]U'o  laid  is  likely  to  increase  still  more  with  the  progress  of  the  trans- 
Sib  u'ian  railway  now  building.  This  region  undoubtedly  iiossesses 
gre  it  mineral  wealth,  and  the  gold  deposits,  whether  placers  or  dee]) 
mines,  are  likely  to  be  the  first  developed.  The  most  im])ortant  in- 
ere:  se  in  the  gold  production  will,  however,  come  from  South  Africa, 
anil  what  is  still  more,  important,  this  im-reasi*  w ill  be  of  a more  gradual 
anil  permanent  character  than  that  derived  from  California  and  Aus- 
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tralia  thirty  years  since,  inasmuch  as  it  \vilt  come  from  dee]i  mines  and 
not  from  placers.  The  greater  jiart  of  the  present  iiroduction  is  ob 
tained  from  a conglomerate  belt,  not  unlike  in  its  geological  relations 
to  the  conglomerate  belt  from  which  the  cojiiier  of  the  famous  Calumet 
and  Ilecla  mine  is  diwived,  and  which  is  con-.idered  by  some  observers 
to  be  ail  old  placer  dejiosit  like  that  of  the  Jtlack  Hills  ot  Hakota. 
Ilecent  liorings  have  proved  that  this  AtVican  conglomerate  belt  con- 
tinues to  be  rich  in  gold  at  a depth  ot  between  and  3,000  leet. 

thus  assuring  the  permanence  ot  its  lu'oduction  tor  many  years  t»> 
come,  and  justifying  the  expenditure  of  cajiital  in  its  (le\  elo))iuent  to 
an  extent  that  may  make  its  annual  ])rodnct  very  large.  It  is,  there- 
fore, quite  fair  to  assume  as  a reasonable  luoliability  that  the  gold  ]iro- 
ductiou  ot  the  world  may  increase  to  8130. 000, ((0((  within  a tew  years, 
and  ims.sibly  to  8200,0«(0,000  before  the  close  of  the  decade. 

Silver,  which  has  the  disadvantage  in  respect  to  gold  of  being  too 
bulky  for  actual  use  as  a medium  of  exidiange  in  large  .'-unis,  besides 
being  in  other  resi>ects  naturally  an  inferior  metal,  is  luactically  valued 
on  a gold  standard  in  all  matters  of  international  exchange,  whatever 
value  maybe  given  to  it  within  the  borders  of  an  individual  nation  by 
legislative  agreement.  The  reduction  of  silver  from  its  ores,  as  has 
already  been  stated,  being  so  complicated  a process,  silver  mining  is 
far  more  dependent  on  favorable  industrial  eonditions  than  gold,  and 
its  future  develoimient  is  hence  dependent  on  its  gold  price.  That 
there  still  exist,  if  not  in  the  Fnited  States  which  is  probably  the  most 
thoroughly  pros])ected  country,  at  least  in  .some  part  of  the  world, 
great  bonanzas  of  silver,  comparable  in  value  to  the  famous  Comstock 
lode,  is  not  to  be  doubted;  but  with  a low  price  of  the  metal  they  will 
be  less  diligently  sought  after,  and  even  if  discovered  capital  will  be 
more  reluctant  to  invest  in  them. 

If  no  attempt  be  made  to  control  by  legislative  action  the  com- 
mercial course  of  sil\'er  as  a metal,  its  proiluction  will  doubtless  be 
governed  by  the  same  conditions  that  have  applied  to  cojqier  in  the 
past  twenty  years,  a metal  with  which  it  ])resents  many  analogies,  both 
in  geological  relations  and  physical  characteristics.  When  the  produc- 
tion of  coiqier  became  greater  than  the  ordinary  demands  of  commerce, 
its  price  decrea.sed  until  only  a few  of  the  larger  and  more  favorably 
situated  mines  could  ])roduce  it  at  a i»rotit.  1 hesc  mines  were  not 
necessarily  the  richest;  on  the  contrary,  the  greatest  producers  have 
been  mines  possessing  ori's  ol  very  low'  grade,  in  large  ijuantities,  and 
so  favorably  situated  that  they  could  be  worked  very  cheaply.  When 
the  production  had  fallen  into  the  haiuls  ot  a leAv  companii's.  an  agi ce- 
ment was  entered  into  by  a majority  to  keej)  the  jirice  iqi  by  restricting 
the  jiroduction.  In  spite  ot  its  great  power  and  strong  tinancial  bai;k- 
ing  this  agreement  could  not  be  maintained,  and  the  price  has  tallen  trom 
gotooPper  cent,  within  tlii' last  t wmdy  years.  It  miglil  have  fallen  still 
lower  had  if  not  been  for  an  increased  demand  for  the  metal  consequent 
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ni  oil  its  exteiulotl  use  in  eleetrical  appliances,  jUtliongli  the  consuinp- 
ti(  II  of  thi-i  metal  in  the  riiited  .States  has  increased  livetbld  since 
18-iO,  even  .some  of  the  lariier  and  more  favorably  situated  mines  find 
it  idvisable  to  close  down  from  time  to  time  and  await  a rise  in  the 
jntce;  while  many  small  mines,  less  favorably  situated  in  regard  to 
tr  insportation  facilities,  have  permanently  given  nj)  the  struggle  for 
e.N  istence.  In  the  long  run,  tliereforc,  it  is  evident  the  supply  of  copper 
m ist  be  controlled  by  the  demand,  and  no  certain  increase  in  the  price 
can  be  looked  for  until  the  latter  exceeds  the  forinei'. 


With  silver  there  is  lessidiance  for  the  restriction  of  production,  and 
til ‘creation  thereby  of  an  artiticial  rise  in  the  ]>rice  of  the  metal,  for  the 
re  ison  that  the  jiroducing  mines  are  much  more  numerous  and  their 
o\  nership  less  likely  to  fall  into  the  hands  of  a few  individuals  or  cor- 
p(  rations.  If,  then,  the  jnoductiou  of  this  metal  be  not  affected  by 
h‘  pslative  action  or  imernational  agreement,  it  will  be  more  subject  to 
tlie  law  of  siqiply  and  di'inand  than  copper.  Among  producers  the  law 
ot  the  survival  of  the  tittest  will  iirevail,  and  the  fitness  will  be  dcter- 
m lied  by  industrial  conditions  ipiite  as  far  as  by  natural  sipiply  of 
oi  ?.  There  will  always  be  a certain  proportion  of  silver-producing 
m lies  standing  u])Oii  the  border  land  between  working  at  a profit  or  at 
a OSS,  Such  mines  will  close  down  with  a fall  in  the  lU'ice  of  silver 
In  low  a certain  limit,  and  start  up  again  when  its  rise  above  this  limit 
sc ‘ins  to  have  assumed  a reasonable  permanence,  the  limit  being  de- 
p(  ndent  on  the  industrial  conditions  that  prevail  in  diftcrent  localities. 

Under  existing  conditions,  as  already  shown,  it  is  probable  that 
tl  e silver  i»roduction  of  the  United  States  will  show  a considerable 
d(  crease  in  the  next  few  years.  Probably  that  of  Mexico  and  South 
A nerica  will  be  similarly  afl'ccted,  but  possibly  to  a less  degree,  as 
ll  eir  ores  are  relatively  richer,  and  their  mining  industry  is  established 
oi  ditferent  industrial  conditions  and  somewhat  intluenced  by  varying 
p<  litical  complications.  The  product  of  Australia,  as  already  show  n. 
In  s already  experienced  a decrease  likely  to  be  permanent  under  iires- 
ei  t conditions. 

It  is  therefore  reasonable  to  look  for  a very  decided  decrease  in  the 


w'  irld’s  production  of  silver,  proliably  to  $l.')0,(iUO,000,  or  even  less  if 
tl  e expected  increase  in  the  gold  product  does  not  occur.  In  any  event 
it  is  only  a question  of  time,  and  probably  not  of  very  long  time,  when 
tl  e relative  ])roduction  of  the  two  metals  will  be  about  eipial,  as  it  w as 
at  the  commencement  of  the  ilecade.  When  in  the  downward  cour.se 
ot  the  one  metal  and  the  upward  course  of  the  other  the  line  has  been 
ciossed,  and  the  relation  between  the  production  of  the  two  metals 
si  all  be  the  rever.se  of  that  which  now^  prevails,  a decided  rise  in  the 
pi  ice  of  silver  may  be  looked  for,  which  will  render  the  mines  upon 
tl  e border  land  again  productivi*,  and  restore  pro.sjierity  to  the  silver 
industry  as  a whole. 
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